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PREFACE

This report describes the Airbase Damage Assessment (AIDA) computer

model, designed for rapid examination of the results of conventional -

air attacks on complex targets. A user's guide and program listing are

included.
AIDA was developed by Rand for use in a study, conducted at Hq

USAFE, of conveutional air attack effectiveness. The model incorporates

both a Monte Carlo mode and a deterministic (or expected~value) mode of
operation. Approximations used in the expected-value computations,

while differing from those used by the Joint Munitions Effectiveness
Manual (JMEM), are equivalent in precision to those of the JMEM hand

methods. A large body of publications furnishes background for the

methods used and for input values required by AIDA.

AIDA has a variety of possible applications. It can be used as an
aid in planning effective attacks against complex target sets, or--by
testing alternative attack headings, aim points, and the like--in examin-
ing the tradeoffs between damage to primary and secondary targets. 1t
should also prove useful in taryet (e.g., airbase) protection studies,
both to provide realistic and detailed samples of possible damage pat-
terns and to assess different protection optioms.

AIDA has been discussed with, and made available to, the Operatioms,
Intelligence, Plans, Logistics, Engineering, and Communications staffs
at Hq USAFE; to the staff of the Assistant Chief of Staff for Studies
and Analysis at Hq USAF; and to a number of other DoD and NATO organiza-
tions. This report is being published to provide a record of the model
and to make it available to a wider audience. The computer program is

available from The Rand Corpcration,
This work was conducted under the Project RAND research project

entitled "Rand Ramstein Activity."
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SUMMARY %
it

This report describes a new computer model that permits examina-

tion of conventional bombing attacks on complex targets--e.g., on an

airfield. A complete user's guide is included. Damage statistics for

up to 250 individual targets can be quickly assessed for attacks involv-
ing as many as 50 delivery passes and 10 types of weapons. Both point-
impact weapons (such as general-purpose (GP) bombs and precision-guided
munitions (PGMs)) and area weapons——~ciuster bomb units (CBUs)--can be
handled, and targets may be grouped into 20 different vulnerability
categories to distinguish different levels of weapon effectiveness.

If the user is concerned only with the expected numbers of hits with

point~impact weapons, and is not interested in either CBU wz2apons or

the coverage and damage variations expected with point-impact weapons,
a special, more efficient expected-va. .e mode is provided.

In icts basic mode, AIDA determines the actual impact points (pat-

tern centroids for CBUs) by Monte Carlo procedures--i.e., by random

selections from the appropriate exror distributions. GP bombs and PGMs

that impact within a specified distance of a target are classed as hits,
and the results include the total number of hits on each target and the

cumulative probability of kill. For CBU munitions the program assesses

the fraction of each target covered by each pattern, and the results

include the fractional coverage from all patterns and & cumulative

probabilicy of kill for each target. In addition to these results for

the complete attack, the attack can be repeated automatically for sev-
eral trials to provide statistics on the average damage levels to be
expected. In the special expected~value mode, average hit deasities
are determined directly, without recourse to Monte Carlo procedures.

In the basic mode, up to 5 targets may be designated as runways
or taxiways suitable for aircraft operations, and the model will examire
these to see if an area of specified size is available for such opera-
tions; if not, the minimum number of craters that would need to be re-
paired to obtain an area of that size is determined.

The AIDA program is designed so that many cases can be examined

conveniently during each run--a feature that will prove useful, for
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example, when one desires to quickly examine several attack options.
that have been specified.

Computer output includes both the input data and the attack results

a sample problem.
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1. MODEL DESCRIPTION

The AIDA (Airbase Damage Assessment) computer model permits exami-

nation of bombing attacks on a complex set of targets--e.g., on an air-

field. 1In AIDA's basic mode of operation, the actual bomb impact points

2
ég : are obtained by Monte Carlo procedures,* and the attack can be repeated
% ; for several trials to provide statistical estimates of the average dan- A
it i age and variability of that damage for each of the many targets. Al- ‘§
;% ternatively, an expected-value mode is offered when only poinf-impact %
ﬁi; weapons are employed in the attack and when the user is interested only §
?; ; in the expected numbers of hits. With a variant of the expected-value §
g‘ ; mode, one may alsc generate hit-density patterns for complex attacks g
;é ; without specifying an actual target system. Both modes of operation §
§§ and several different sets of problems may be treated by successive %
ﬁ(‘ cases during a single computer run. The several features available §
with AIDA are illustrated in Sec. IV. g

¥

s s

In AIDA the target system may be composed of up to 250+ separate

targets, for example, shelters, hangers, maintenance buildings, rupways,

o

taxiways—-evqg pipelines. The complete attack may consist of up to 50

distinct weapon-delivery passes. Each target is a rectangle of specific

gize and orientation and an attack pass is defined by the expected proba-

5,

LHIN AR Y LW

b

bility of arrival, a heading, and the aim point, delivery accuracy, and
Targets may be grouped into 10 ox

o

dispersion for a stick of weapons.
20 different vulnerability categories and there may be up to 10 differ-

ent kinds of weapons dropped in an attack.

This computer model has a variety of possible applications. Since

0

s

»

%

an entire airbase may be represented rather accurately, AIDA can be used

2.0
S
g

*That is, the actual mean point of impact and the actual jmpact gﬁ
points are determined by random variates drawn from the appropriate i
error distributons. 3?

rMost array dimensions may be changed fairly readily, and they have
been in several instances. Some of the dimensions mentioned in this &
report differ from those outlined in an earlier version of AIDA; the ol
changes were made to maximize program utility while limiting core stor-
age requirements. Users will find instructions for changing program 9
dimensions at the beginning of AIDA's MAIN subroutine. 4
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to study how one might best design an attack to damage both primary and
secondary targets. Whereas many bomb-damage rids deal only with a single
target (or set of like targets) and provide no direct evidence as to the
collateral damage to be expected, AIDA could be used to help design an
attack that would get the maximum benefit from those bombs that miss the
primary target. AIDA should also prove usef ° in a variety of studies
of base protection and repair, in that it couid provide a more realistic
and detailed picture of possible damage than is customarily available.
Yet another area in which AIDA may prove useful is as the first step in
an analysis of the sortie-generation capabilities of a damaged base.
Hopefully the results of this model can be used as input 1o a sortie-
generation model,* and the combination may then be able to provide a
much better understanding of the effects of attacks on aircraft opera-
tions than exists today. In addition to analyzing problems involving
airfield complexes, AIDA could just as easily be used to assess attack
options and expected damage levels for attacks against the complex tar-
get arrays found at field headquarters, SAM sites, supply depots, etc.
Although AIDA is straightforward and simple mathematically,+ its
substantial flexibility should prove useful in a wide range of studies.
For the reader who wants more detail on the methodological treatment
than is discussed in the body of this report, a program listing is in-

cluded in Appendix C.

MONTE CARLO MODE

In this mode of AIDA, weapons may be of two basic types: point-

impact weapons (such as general-purpose (GP) bombs and precision-guided
munitions (PGMs) or area weapons (such as cluster bomb units (CBUs)). A
weapon reliability may be associated with each kind of weapon. For
each kind of point-impact weapon an effective miss distance (EMD) may
be specified for each target type (i.e., that miss distance at which

the weapon is effective and an impact is to be categorized as a hit).

%
One that can account for tho effects of various levels of damage
to the various elements of a base.

prproximations used in the AIDA computations, while different
from those used in the Joint Munitions Effectiveness Manual (JMEM), are
about equivalent in precision to those of the JMEM hand mechods.
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When this is done, target coverage is computed as that fraction of the
target area that is covered by a circle having a radius of EMD and
centered at the impact point. Additionally, the user may specify a

value for target kill probability, given a hit (as detined above), or

he may specify a different radius than the EMD and that will also be

7
used for computing a value of coverage. This option may be specified %%

s

ing to both the EMD and to the optional factor, computed according to

?i g individually for each target type and weapon type, as with the EMD. .
:2'§ For example, with this feature one can use the EMD to represent the '5
§~ : radius of the mean area of effectiveness (MAE) for severe structural g
?. é damage to a buildirg, and the alternate value to represent the radius rg
,§ of the MAE for severe damag> to the building's contents, given a hit §
s 3{ on the structure. The final results will include the cumulative cover- f f
; % age fractinns for each target for all point-impact weapons, correspond- é'%
ST E

the velaticn:

STns

FC =1 - n Q- Cw’t(i)) s

all hits

where in the first case, Cw t(i) is the target coverage based on the
b

EMD of the itk hit on the target of type t by a weapon of type w; in

the second, it is assessed according to the user specified option.
-

(yd " reg R A 0 v." e
o ST Y LS

RS L R RN PR e Ty SIS Ry

If weapons are specified as CBUs, the model first computes the

(0

fraction of the area of each target that is covered by the rectangular

bomblet pattern. The total fractional coverage of a target for all i%
passes is that fraction of the area that has been covered by one or ;
more patterns. If a probability of kill is associated with "coverage' gz
by CBU patterns, the model will generate the total probability of kill, §§
taking into account the actual position of each of the CBU patterns ;g
that covered any portion of the target, according to the relation: %;

g

T (M =

=

PK=1-) Ill—pk Na,1) /T, o
W, t / S

2

RN
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where a = the attack number,

i = a point on the target grid,

N(a,i) = the number of times point i was "covered" during
2 attack a,
M = the total number of CBU attacks,

T = the total number of target grid positions, and

= the probability of kill of a portion of a target

T R
o
=

8

¥ w,t .

- ’ of type t that is "covered" by a bomblet pattern

7§ from a weapon of type w.

b

3 The results for each trial include the number of hits by peoint-
X

impact weapons and the fractional coverage by CBUs for each target as
well as the point-impact weapon coverage (FC) and CBU kill probability
(PK); in addition, for the targets that the user has specified (for a

maximum of 20 targets other than the runways and taxiways), the impact

points and weapon types are printed for up to 25 weapons per target.
2R For multiple trials, the results for each target include the fraction
of trials with at least one hit, the average number of hits and aver-

age CBU coverage, the standard deviation of these two measures, and

the average values of FC and PK for the several trials. A full descrip-

tion of the output options is presented in the next section and is sum-

NS

RIS

ons are considered, and the crater radius is taken as the EMD. Up to

2?; marized in Table 1, p. 9. :
i@\ The user may also specify* that certain (up to 5) of the (rectangu- %
g?; lar) targets are actually runways or taxiways that are suitable for air- %
§§, ) craft operations. The model will then test to see if such operaticns §
Eﬁ are possible from these areas; i.e., tests are made to see if the min- i
2 imum clear length and width required for operations are available after %
the attack. In testing for runway availability, only point-impact weap- g

I

250 hits can be stored and examined for each such target (the locations

v

will be listed along with hit data on other targets). If the runway

does not meet the minimum requirements, the user may request an assess-—

Erdeadta Bos

ment of how few craters would need to be repaired to meet those require-
ments. The user may also request an approximate ~omputer plot of the

impact points for each runway.

%
By d- "ining as type #1 targets.
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Coverage by CBU patterns is not taken into account in the runway
%

examination of the effects of CBUs on the runway would

A

assessments;
3
require that the user either make a visual estimate using the approxi- 2
3
. mate computer plot or plot the impact points and the resulting bomblet £
&
patterns more accuvrately on a plan of the airbase. %
2%
%
g
&
EXPECTED-VALUE MODE 3
This mode operates with target and attack descriptioms that are K
. . . §
identical to those used with the Monte Carlo mode of operation. How- ¢

Com-

ever, only point-impact weapons may be included in the attack. )
putationally this mode derives an average value of the hit density g
These are combined to provide

Althougnh this

for each target and for each attack.
the total expected number of hits for all the attacks.
mode provides no evidence regarding the statistical variations that

must be expected in actual hit patterns, it does p-ovide a quick, ef- §

ficient means of assessing the expected values. Since, for many prob-

lems, a rather large number of Monte Carlo trials is required in order

S W SR e v LV BRI i %y e e

to get a reasonably accurate estimate of average values, ome can some-

Syt

times use both the Monte Carlo and expected-value modes to advantage.
The Monte Carlo mode can first be used with a limited number of trials

to provide gross estimates of target coverage and of the variability

AR R posen (AT

of hits; the expected-value mode can then speedily provide a reasonably

accurate estimate of the average number of hits. As will be illustrated

T B N i R TR 5 S RN | TS R

%
Except that the centroids are shown on the computer plots when
they fall within the area included in the plot.

1-The point value of the hit density is first determined at several
points on each target for the specified aiming errors and dispersion; X
these values are computed for each of several positions along the in- .
tended line of bomb impacts. The average hit density is taken as the ?
arithmetic average of these point values for the several target points j
and the several positions along the borb impact line. If the target ;
dimensions are small (i.e., less than one-~quarter the RMS of the range :
and deflection errors projected parallel to each target edge), only the
target corners are used for averaging. Fcr larger targets, a uniform
grid of internal points is established with spacing no greater than
one-quarter the RMS noted above. The expected number of hits is com-
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3 ' § puted as the product of the average hit density and the area of the \é¥
f } target (including a border as wide as the EMD). 13%
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in Sec. IV, this two-step calculation would require only two more cards
than would either calculation alone.

A special feature of the expected-value mode permits the user to
quickly generate a hit-demsity grid. This feature is controlled by
special target cards that may be used either alone, or in conjunction
with normal target cards. Each such card generates a 17 x 17 grid‘of
hit-density values measured over a square of specified dimensions (the
dimension should be a multiple of 16). If no dimension is specified,
hit densities are provided at 250 ft intervals over a 4000 x 4000 foot
square. The southwest.corner for each grid is placed at that position
specified on the special target card. Such cards are identified by
specitying target type #21--an entry that acts as a control signal with-
in AIDA.

AIDA OPERATION

AIDA offers several features designed to simplify its operation and
to permit a series of cases to be analyzed during a single computer run.
Most are i1llustrated in Sec. IV. The first feature permits a multi-
aircraft attack against the same objective to be specified simply; when
two or more attacks have common parameters (i.e., heading, desired mean
point of impact (DMPI), CEP, dispersion, arrival probability), a single
entry will generate the additional attacks. Other convenience features
derive from use of the REDO card (see the next section). When this card
is encountered it acts as a terminator card, terminating the iuput for
one case and announcing that there will be a subsequent case. If de-
sired, an entirely new set of data may be input following a REDO card.
Alternatively, the subsequent case may be a modification of the preced-
ing case; a few simple inputs permit the user & wide range of modifica-
tion options. One may change AIDA's mode of operation or any of the
control variables, In addition, targets may be added to the prior list;
or some may be removed and then others added. The same can be done
with attacks. For example, this feature could prove particularly use~
ful in investigating a series. of alternative attack options on a given

airfield.
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AIDA's features provide substantial flexibility. For example, g §
since target location is not restricted, it is possible to have two %}? }f
.' identical targets at the same location; by assigning these targets f é;
different type numbers, one can assess results for two weapon effects. ;é
' This would be useful, for example, in determining expected personnel %
*E and materiel losses (targets with different MAEs) in open parking {3
;. areas. The kill probability options available with impact weapons ‘, §
X complement this technique. Consider, for example, two identically {% é
located buildings (of different target types), each with EMDs fixed % f
f by the MAE for a structural kill. If one aiso inputs an effective kill § ;‘;
§ radius based on equipment damage for one of the buildings and the kill g E
%: radius for personnel with the other, the Monte Carlo results will in- % j
clude estimates of the structural damage, as well as of the materiel § ,
1 damage and personnel losses resulting from a structural hit. j \
: 3 E
3 i
| QO
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. although only three are required. Four types describe the target and
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1I. INPUT PROCEDURES

Up to seven basic types of cards can be used in operating AIDA,

attack characteristics and three others are used to control operations.

For each basic card the type is identified in the first four columns

(left-adjusted):
TGT target data card
ATT attacker data card
ATT2 alternate attacker data card (optional)
EMD weapon card (optional) 3
CONT control card (vptiomal) f
REDO controls sequential cases (optional) ;
END last card :

Py

For two of these basic card types—-ATT2 and EMD--supplementary cards
are used. For the ATT2 card a following card (with additional data,
as will be described) is mandatory. One to three supplemeafary cards
may be employed with the EMD card, as will be described.

There may be as many as 250 TGT cards, 50 ATT or ATT2 cards, and
10 EMD cards. For a given case there may be at most 1 CONT card. The

oy

AN csan

*
order of the cards is immaterial except that a REDO card or an END

YL N N

card must be used to signify the completion of input for a given case. :
The targets and attackers are numbered, internally, in the sequence ‘
in which their descriptions are read in; each target may also have an

alphanumeric designator (n.g., building number). A detailed descrip-

tion of how data are to be entered on ¢ach type of card is presented

in Appendix A. The input data are printed for each case; Table 1 out-

lines the output options for the results., The program will function s
in its simplest form with only TGT cards, ATT or ATT2 cards, and an :

ERD card.

*
The only exception is that If the special "target type #21" cards
are used in conjunction with the special hit-density grid feature, one
of these cards must be the last target card. ;
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Table 1

OUTPUT CONTROL

For Each Trial
NPRINT? | All All Hits Multiple
Control | Impact |(and Target | Stored Hit Runway Trial
Value | Points Corners) Hit Data | Summary | Results |Statistics ;
-2 X X X X B
;ég
-1 X X X X ,%
0 } X X X E
E:’é:
1 X X X E
2 X X :
=
k-
3 X Z
4 x° X H
5 x° X ;
- 3

et

®Enter in Columns 23, 24 of CONT card.
bCompact listing of hits and required repairs for runways/taxiways.

A

S IWATY

cCcmpact listing of hits on each target.

Bl

3
B

A control (CONT) card will be required if advantage is to be taken

of more than the most basic of AIDA's features; without this card AIDA

el

examines only one Monte Carlo sample of the attack and provides the

actual numbers of hits on all targets and the stored hit locations for
Specifically, a CONT card is needed if (1) more than

specified targets.
one trial is required, (2) an alternative output mode is desired, (3) a

different mode of operation is desired (e.g., the expected~value mode), (
As ex-~

or (4) the runway availability features are to be exercised.
plained more fully on pp. 38~39, this card is used to specify the number

of trials, the mode of operatioms, the output formats, the dimensions of

the minimum runway surface, whether or not the user wants the minimum

repair requirement assessed, and the distances that the "minimum runway

B

rectangle" will be shifted laterally and longitudinally in testing for

an available area.

e ey

5
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Fig., 1 — Target and attack layout for AIDA
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Several special features should be noted with respect to the EMD
cards. To begin with, these cards are optional; if the EMD card is
not used for one or more weapon types, these weapons are assumed to be
point—-impact weapons that must impact within the target outline to be
counted as "hits." If more of the features are to be used for a par-
ticular type of weapon, an EMD card is input with the number of the
weapon entered in Columns 11 and 12. If weapon reliability is less
than unity, a 1 is placed in Column 6 of the FMD card and the relia-
bility is entered in Columns 7 to 12 of a special card placed immed-
fataly following the EMD card. 1I1f the user wants to consider 20 types
of targets, rather than only 10, a 1 is placad in Column 5, and daca
for the second set of 10 target types are entered on a supplementary
card {2 cards if a 1 also appears in Column 6. The other entries for
the EMD card and the special following cards differ, depending on
whether it is a CBU-type munition or a point-impact weapon.

CBY munitions are denoted by a negative number in Columms 13 to
18 on the EMD card. The absolute value of that number is taken as the
CBU pattern dimension along the flight direction; partern width is
specified in Columns 19 to 24, If tne user wants to associate a prob-
ability of kill with CBU coverage on some or all of the target types,
that fact is also denoted by the integer 1 in Coiumn 6 of the EMD card.

When this is done the program interprets entries on the following card

(also used for weapon reliability) as Py S for that weapon against the
*

desired target types.

Other special features are available for use with point-impact
weapons. If a weapon can effectively damage a target when it actually
falls near but outside the target outline, the EMD for a "hit" can be
entered in Columns 13 through 72 (in 10 fields of 6 columns) of the EMD
card (and auxiliary card) for the 10 (or 20) target types. The appro-
priate entry in many instances would be the radius of a circle whose
area is equal to the MAE (as presented in JMEM manusls) for the corre-
sponding target-weapon combination. In the case of hits on runways or

taxiways, however, the appropriate entry is crater radius; when AIDA

*
In ten 6~column fields from Columns 13 to 72,

PP
L, e 3 A i STV O o Iy 7 ¥ WEN » T T . N R g .
SR AR o S AR S o UL R s e D S A A S U R A T S AT S ot i i
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checks for the availability of a minimum runway, each reliable impact
is assumed to have a crater radius equal to EMD.
For each "hit" with a point-impact weapon an estimate is made of

the fraction of the target area that is covered by a circle of radius

Lol A B S et e

%
EMD. The user may also select one of the additional options (see
Fig. 2); using the supplementary card he either may input a Py for a
particular weapon-target type or specify a radius different than EMD

for defining another "effects' circle to be used in computing an addi-

tional coverage measure. In either case (pk or radius) the value is
entered on the supplementary card in the field corresponding to the

appropriate target type.
A REDO card terminates the input for one case and initiates a new

case. If no additional entries are made on the REDO card, the targets

&a{ S e

and attacks for the next case will include all those entered in the

i
e

preceding case. If some, but not all, of the preceding targets and/or k.

attacks are to be included, the number of targets that are to be re- é%

1 tained is entered in Columns 7 to 12 and the number of attacks to be ié%
[3 retained is entered in Columns 13 to 18. The numbers to be retained ;@
% are selected from the beginning of the ordered lists generated in the ,%g
% input process. If a negative entry (e.g., -1) is made in either or %§
E both of the target or attack fields, none of the prior targets and/or fﬁ
3 attacks will be considered in the new case. i%
After specifying which--if any-—of the prior inputs are to be re- E%

St

tained, additional targets and attacks may be added with appropriate

TGT and ATT cards. If a 1 is entered in Column 24 of the REDO card,

the target list and/or the attack and weapons lists will not be in- ;g
%

cluded in the input listing, Zf no change has been made in those lists g%
£

o

/

"7
5

from the prior use.
Control conditions will remain as in the preceding case unless a

¥,
2

%

new CONT card is entered with appropriate data. An END card must be

N A R P AT R oy e

used, at the end of the last case, to complete the card deck.

*As noted earlier, the cumulative coverage of a target is given
by 1 minus the product of the probabl.ity of noncoverage to all hits;
this is equivalent to saying that in estimating the target area cov-
ered by a particular weapon the effect of prior hits is neglected.

S,

R

A value greater than 1 is interpreted as a radius.

M
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III. PROGRAM NOTES

AIDA is written in FORTRAN IV and first operated on the Honeywell
6060 used with Hq USAFE's Worldwide Military Command and Control System

(WWMCCS) ; subsequently, it has been run on the IBM 360/370 series. AIDA g
is easily transferable to other computers because there are no system- ‘%
unique features employed.* The program is composed of approximately ‘%
1950 card images organized into a MAIN routine and 17 subroutines. As %
presently dimensioned, AIDA operation requires 36K words of core. The 1§
organization of the various subroutines and their functions are indi- 'g
cated in Fig. 3; this structural outline of AIDA should also prove use- }ﬁ
ful for anyone who wants to overlay the program so as to reduce core %
storage requirements. Potential users will find that the source code 3
is moderately well annotated with comment cards. A full listing of 3
the definitions for the key variables and arrays will be found in i
Appendix B. $
AIDA's CPU requirements obviously can vary widely Jepending on i E

the complexity of the problem (i.e., numbers of targets and attacks f
and use of the special runway features) and upon the required number of {'
replications. For problems involving about 150 targets, 750 bombs, and §
20 replications of the attack, computing times have run between 1-1/2 %
to 2 minutes on the Honeywell machine. To limit these requirements the %
process used to test for hits with point-impact weapons has been de- kg
&

2

signed to reduce the TARGETS X BOMBS dimensionality problem somewhat,

o

1‘(\‘ -3, Lo Tt
Ea&wﬁ&i&:imxﬁﬁ-&mm

% A'
v

by ordering targets in a particular manner and by only checking those

targets "near" each bomb impact point. Nevertheless there is a very §

substantial amount of checking and computation required.

The computation problem is especially severe when CBU munitions

dis

are used. To estimate the joint coverage of all CBU patterns, the tar-

gets each have a uniform grid of points superimposed, and each of those

points is checked to see if it lies within one or more of the patterns.

ekt

s
éu

~“:lm;1&~:c ~
Eeo
e ¥, AL 0N

*
Minor format changes may be required in a few instances; name
changes will probably be necessary for the random number generator.
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MAIN controls program operations
and initializes numerous arrays

MATIN

Reads, organizes,and lists INPUT fe
input data

Performs bomb trajectory JMEMO
calculations as required

Computes and stores target TGTDIM |-

corner locations

ASERNAPSR ARGz iy ioin oy SANPS Mt

Computes and prints hit— » GRIDEN
density grid on demand
Computes and prints expected EXPHIT
number of hits for point-im-
pact weapons
Orders targets by location l TGTORD P‘
of westernmost corner ppeguie S

TGTZON
Groups targets into zones [::::w——I‘ i
Determines actual MP| and BOMB =
wezpon-impact points GAUSS
Checks for hits with point | TESTHT |
impact weapons HITTGT
Checks for coverage by CBU -t
CBU~-type weapons
Controls runway tests CHECKR |-
Checks for runway minimums
anc determines minimum repairs :
Plots impact points on/near PLOTHT
runways and main taxiways

More
Prints results from individual ‘ PRINT }= L trials?
trials -
VNo Yes
Computes and prints the }STATIS = yré More cases?
statistical results for . -
multiple trials }No es
\

Fig.3— Organization and function of the AIDA s:hroutines
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The fraction of the target grid points that is covered by one or more
CBU patterns is used as the estimate of fractional coverage. For small
targets only a 4 X 4 grid is used, but for the very large targets (di-
mensions in excess of 1000 X 1000} a 16 x 1€ grid is used;* quite
obviously the computational requirements are affected by the presence
of large targets and the use of CBUs, but not, fortunately, in direct
proportion to the number of grid points.

The procedure used for checking the availability of an adequate
section of runway also involves substantial processing. A rectangle
of the required dimensions is positioned first at a corner of the run-
way and tested to see if there is a hit within the rectangle. If there
is, the rectangle is moved 5 ft+ laterally and rechecked; this is re-
peated across the runway or until an open area has been found. If none
is found the rectangle 1s shifted 250 ft+ along the runway and the pro-
cess is repeated. 1If the dimensions of the minimum usable runway sec-
tion are small, or if the runway is large and/or there are many hits, a
very substantial amount of processiﬁg can be required. These require-
ments are further increased when an assessment of the minimum repair
requirements is requested. Furthermore, if there are other runways,
or taxiways suitable for emergency flight operations (signified by entry
as a target type #1), the entire process must be repeated for each sur-
face (for a maximum of 5). Whenever the problem can be effectively
reduced to one of establishing the availability of the minimum clear
width (e.g., when a 9C00 ft runway is being cut at the center to deny
a 6002 ft clear length), the minimum clear length should be set equal

to the runway length to avoid going through the lateral shift sequence

unnecessarily (11 times in the example).

*
It will be noted that hits may not be recorded when a target is
very large and the CBU pattern so small, proportiomately, that the
pattern can fall between grid points.

TThese are the default values; the user may specify a different

value.
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IV. SAMPLE PROBLEM

The layout of Base XYZ is shown in Fig. 4. This base consists of
a 150 ft X 8000 ft main runway, several taxiways, a parking ramp, eight
support facilities, and a housing area. To examine the effectiveness
of bombing attacks against this target complex with AIDA, one first
must describe the target elements and the attack in a common coocrdinate
system, Targets are defined by their westernmost corner, their size,
and their orientation; the attack heading and the desired mean point
of impact fix the attacks. For this illustration four medium bombers
will each drop 25 bombs in an effort to cut the runway at two points;
two others are targeted on the operations building near the main taxi-
way, and one will aim at the electronics shop. 1In addition, one
fighter-bomber is assigned to dive~bomb each of the main aircraft main-
tenance buildings, Bl and B2, and one will drop a stick of 5 CBUs on

the housing area.

INPUT

Figures 5a and 5b reproduce the card images needed to describe
this sample problem and to control four distinctly different assessments.

These assessments are lesignated as 'cases" and illustrate the following:

Case 1. Hit statistics for all targets, using 5 trials.

Case 2. Detailed results of =a single trial.

Case 3. Results using the expected-value mode, with a sample
hit-density grid.

Case 4. Summary results of the runway attack, using 25 trials.

For clarity, the control (CONT) card, the target (TGT) cards, the weapon
(EMD) caxds. and the attack (ATT and ATT2) cards are listed in order;

the ordering of cards for a given case is actually immaterial except
that thlie EMD card pairs and the ATT2 card pairs must be together. A

REDO card or an END card defines the end of the Imput data for a case. 5‘

Tt
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A careful review of the various annotations in Figs. 5a and 5b

along with a reading of Appendix A, hopefully will lead to a full and
rapid understanding of the various input requirements and optional

features provided by AIDA. As can be seen in Case 1, the first card
directs that the Monte Carlo mode be used and that a statistical sum-
mary of five replications of this attack be printed; no assessment of

runway availability is requested for this case. The specifications

SRR IR P R By TE R

for the targets are straightforward. The weapon data are somewhat more

complex; two cards are used in describing each weapon's effectiveness

against the 10 types of target (four cards would be required for 1l
The first card lists the EMD for 10 target types

-, Nt
N

to 20 target types).

and the second card lists weapon reliability and the optional effective~

ness descriptor (an alternate radius, or a pk). In this example weap-

on type #1 has an effective (crater) radius against paved surfaces

(target types #1, #2, and #3) of 22 ft; against target types #4 and #5

a hit will be assessed if the impact is within 40 ft of these structures.

The fractional damage on these structures, given a hit, is to be based

on a 50 ft effects radius for target type #4, and a 75 £t radius for

The third weapon type is a CBU and the special input

targer type #5.

procedures are illustrated.

The 10 attacks are listed last. The first (and fourth through

tenth) attack uses the simpler ATT specification; the REP, DEP, disper-

sion, and stick length are given directly in feet, measured in the

For the second and third attacks--the fighter-bombers

ground plane,

directed to attack the main maintenance hangars Bl and B2--these fac-

tors are to be computed, based on the aircraft's attack characteristics;

both will release their last bomb at a 5000 ft altitude in a 45 deg dive

at 450 kn with an intervalometer setting of 100 ms. Aiming accuracy and

dispersion in the plane normal to the trajectory are 30 mils and 5 mils,

For three of the attacks, two aircraft will attempt to

respectively.

fly the identical path, so only one card is needed to deseribe each

pair.
The remaining eight cards are all that are needed to define and

control three additional cases. Case 2 simply calls for a single Monte

Carlo attack, but with full printout and with an examination of the
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availability of an undamaged 50 ft * 4000 £t section of either the
runway or main taxiway for aircraft operations.

Case 3 requests an estimate of the expected numbers of hits using
the expected-value mode; since this mode will not function for CBU-type

munitions, only the first nine attacks are retained (the housing area

g

targets for the tenth attack are also dropped). The target card that
is added in this case directs the additional computation of a 1600 ft

X 1600 ft hit-density grid, located as noted.

3
FIE

Case 4 focuses on the availability of a minimum surface for air~

g

craft operations. Only the runway and main taxiway are retained as

i

targets; however, all attacks are to be considered, since any crater
must be taken into account, whether it represents a hit on the intended
target, or collateral damage from some different attack. Twenty-five

attack trials are to be run with the Monte Carlo mode, repair require-

ments are to be assessed, and the trial-to-trial runway results are to

be printed along with the statistical summary for the 25 trials.

ourpyT
The very first output (Fig. 6), presented even before the main

summary of the input data, lists the input/output for any trajectory
calculations that were required; in this case this was necessary for
attacks 2 and 3. The basic input listing follows; as will be noted,

the factors determined with the trajectory calculations are listed in

4
%\.
:
:
?
&

S

their normal location in this format. It will also be noted that the

5

AT

targets and the attacks were assigned numbers in the order in which
they were located in the input deck; the pairs of identical attacks
each were assigned two numbers.

The target damage statistics for five Monte Carlo replications of

the attack in Case 1 are shown in Fic. 7. The various annotations will

help to clarify the nature of the various statistics that are provided.

R S P SRR e

As can be noted in conjunction with the type #10 targets, "hits" are
not assessed with CBU weapons; the results are in terms of coverage
and fractional kill (PK). Perhaps the most significant--and typical--

observation that might be dravn from these sample statistics is the

B B TR b ¥ Y S 2 gk CE L o e

very substantial uncertainty that must be attached to any measures of
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the "average level of damage': as can be seen, the standard deviation
is frequently as large, or larger, than the mean.

Case 2 called for a full printout of one trial, but with the input

data suppressed. These results are shown in Figs. 8 through 10. The
first results presented are the hit patterns on the runway (Fig. 8) and
main taxiway (Fig. 9) as well as statements as to their status. As will

be noted, all hits within an EMD of the target are included, since a

crater will affect the surface up to a distance equal to the crater
radius. Tn the case of the taxiway against which no attack was spe-
cifically pianned, it is apparent that either an attack aimed at the

operations building or one of those aimed at buildings Bl or B2 was

P
£

wide and to the right of the aim point. A careful study of the target
hit summary (Fig. 10) indicates that it was one of the attacks on the

operations building, since the hits are with type #1 weapons. Us'ng

the EMD of 40 ft for structural damage and a 75 ft radius for the con-

tents of type #5 buildings, the results show that this attack will de~-

stroy an estimaced 15.7 percent of the structure and damage contents

on 57.5 percent of the floor space of the avionics maintenance facility

(B3); on the other hand, the AGE facility (B5), which is similarly ¥

located with respect to the intended aim point near the operations build-

e AN

myan
&5

Y

ing, was missed entirely as was the intended target. One of the main

T
e 2d

aircraft maintenance hangers (B2) was hit. Other dive-bombing attacks

A

were both wide and to the right, placing bombs on the main parking ramp.
For the housing areas, there was no damage to the exposed targets in
the three areas in this particular trial. The actual hit locations

on building B2 and on the operating surfaces are shown at the bottom

of Fig. 10, Of the four targets for which hits were to be retained

(#6, #7, #11, and #13), wnly #7 was hit in this case.

Case 3 used the expected-value mode to provide estimates of the

1 e VERSRLI R 2l it el

expected numbers of hits and to compute a hit-density grid. The latter

TN

is controlled by specifving a "type #21" target; as will be noted in

Gy

Fig. 11, the grid dimension is printed in the position normally reserved

jraarae

for target angle. Any grids that have been specified are computed first
and the sample requested in this case is shown in Fig. 12; as will be

noted, the results are presented in terms of the expected numbers of
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hits per 10,000 sq ft, or, in effect, within the walls of a 100 x 100

ft building centered at the grid position,

Figure 13 presents the expacted hits for the regular target array.
As a comparison will quickly indicare, the particular results for the
single trial in the second case are substantially different from the
average result that is to be expected. Furthermore, as comparisons
with tbe statistical averages presented in Case 1 wiil confirm, a
rather large number of trials are required if one is to obtain reason-
ably accurate estimates of a mean in problems of the sort examined here
using Monte Carlo tecliniques. It is for reasons such as this that it
was suggested earlier that the two modes cai be used together benefi-
cially so as to more efficiently obtain both a reasonably good estimate
of the mean as well as useful evidence on the variability about that
mean.

Case 4 examines the availability of a minimum operating surface
for aircraft. Since this type of problem is rather complex and tends
to demand relatively large numbers of trials, it will often be prefer-
able to separate this examination from others, as we have heve in Cases
1 and 4, to avoid unnecessarily processing data relating to attacks and
targets that are not of interest. T¥or this reason all targets but the
two of interest have been dropped (see Fig. 14), and all attacks that
could not have any effect should also be dropped; for this case we re-
tained all the attacks, since none are extremely distant from both
surfaces.

The first rvesult in Case 4 is the trial-by-trial record (top of
Fig. 15) of the total anumber of hits and minimum numbers of repairs
required for both of the targets; there is no entry only if there are
no hits. This record is especially useful if one wishes tc examine
the distribution of attack results in more detail than can be done using
the overall statistical results ther-elves. The latter are presented at
the bottom of Fig. 15. As can be seen by comparing these results for
the taxiway with those in the previous case, even 25 trials is inadequate
to assure a reasonable estimate of the mean (which is actually nearly

twice tha* which has been obtained in this sample of 25 trials).
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Appendir A

DETAILED DESCRIPTION OF AIDA INPUT

The basic types of input cards employed with AIDA are as noted

below:
CONT control card
TGT target card; one per target
ATT attack card; one per weapon delivery pass (or group of
identical passes)
ATT2 alternate attack card
EMD effective miss distance card; one for each weapon type
REDO controls sequential cases
END terminates overall computation

The ATT2 card is actually two cards in sequence and the EMD card may
have up to three supplementary cards. A detailed description of the

entries for each type of card is presented on the pages that follow.

The general arrangement of data on all basic card types is similar;

the card type-name is placed (left-adjusted) in the first four columms
and the data ace listed in eleven 6-column fields between Columns 7 and
72. All data are read with a F6.0 format; i.e., they are to be real
numbers. If a whole number is to be input, it may be entered (right-
adjusted) in the field without a decimal point; the decimal point is
necessary otherwise. Columns 5 and 6 on the ATT, ATT2, and EMD cards
are also used, as will be described, and the name of the target complex
being studied and a name for each target may be included in Columns 73
through 80 of the CONT and TGT cards, respectively; any alphanumeric
names are acceptable.

All linear dimensions should be in consistent units* (e.g., feet)
and the target orientation and the attack heading entries should be in

degrees.

*
If ATT2 cards are to be used, all linear dimensions must be in
feet,
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CONT

The CONT card controls the mode of operation, the choice of random
number generator, the number of trials (attack replications), and print-
out options; specifies the minimum clear length (MCL) and minimum clear
width (MCW) for runway attack effectiveness calculations; and controls

the runway repair assessment.

Columns Data Entry
1-4 CONT
11-12 When O, the seed for the random number generator is the
same for all runs. If greater than 0, the seed is changed

from run to run; if equal to -1, the random number generator

is locked out. If equal to -2, the expected-value mode of

operation replaces the Monte Carleo wode.
13-18 Desired number of replications. Default is 1.
23-24 Controls printout options as follows. If entry is

5 Prints multiple trial statistics plus a condensed

listing of hits by trial
4  Prints multiple trial statistics plus a condensed

listing of runway status by trial

S f4

Prints multiple trial statistics only

ik

Above plus runway results for each trial

A

3

2

1 All above plus hit summary for each trial

0 All above plus stored hit data for each trial

-1 All above plus all hits and target corners

LML Sohe s et st

-2 All above plus all iwmpact points
30 Controls printout of intermediate information for program
test purposes; should normally be 0. If set to greater

than 7, the random number generator is locked out. See the

program source listing for the effect of other values. {

31-36 MCL for aircraft operations. {Used to test if the runways ;

are open.) f

37-42 MCW for aircraft operations. (Used to test if the runways g

are open.) )

Stiseity it s SRR s BN i anay e R oty :




AN AL AT e

Columns

S SR T

sy

AR

&,

AERATR AN

£
ok

Data Entry

48

R SR S A Y

When entry is 1, runway results will include the minimum
number of craters to be repaired for the runway to meet
the MCL and MCW criteria.

When the entry is 1, a plot of all impact points will be
included for all closed runways (if, also, the printout

option entry in Columns 23 and 24 is less than 3); when

MR ARAY 1 ke B g e &fd’iﬁdﬁ;b’@;'x A2 R NI Y o

the entry is 2, impact plots are provided for each runway

whether or not it is closed.

The distance that the "minimum runway rectangle' is to be

shifted laterally in checking for an adequate section;

default value is 5.

The distance along the runway that the minimum runway

rectangle is to be shifted in checking for an adequate

section; the default value is 250.
A name can be entered here for the entire target complex

and it will appear in the heading of the output listing.
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TGT

con T Y Madetonian

Each TGT card designates the location, size, and orientation of

a rectangular target,

Columns Data Entry

LR Y R AN IRV TN

] 1-3 TGT
! 7-12 The X-coordinate of the westernmost corner of the target.

ERENSVRFRE o

13-18 The Y-coordinate of the westernmost corner of the target. .
If a target boundary runs exactly north-south, the X and
Y coordinates of the southwestern corner should be specified.

19-24 Target dimension along the boundary running northeast (or
north) from the X and Y coordinates of the reference corner
specified in the two previous fields.

25-~30 Target dimension along the boundary running southeast (or
east) from the reference corner.

% 31-36 Heading in degrees of the northeast (or north) heading

boundary of the target (along the Jdimension specified in

Columns 19 to 24). (Meaning varies for target type #21;

: see below.)
§ 41-42 Target type. Targets may be grouped into up to 10 (or
' 20) different categories with like vulnerabilities. This

entry is used in conjunction with the effective miss dis-
tance on the EMD card. Target type #1 is restricted to
runways and taxiways that may be used for flight operations;
there will be no more than 5 targets of this type. Enter-
ing a 21 for target type actually acts as a signal (but
only in conjunction with the expected-value mode) directing

that a 17 x 17 grid of hit-density values be tabulated over

a square, the southwest corner of which is entered in
Columns 7 to 12 and 13 to 18. 1In this case, entries in
the third, fourth, and seventh fields have no meaning.
Unless a different value is entered in Columns 31 to 36
(preferably a number divisible by 16), the default dimen-
sion of the square is 4000, for a grid increment of 250.
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Columns Data Entry

There may be one or r.,re target type #21 cards, and they
may be intermingled .th normal target cards; however, when

present, one of the type #21 cards must be the last target

RS RIS
B

card entered for a case.

% = 48 If greater than 0, all hit locations will be saved (and
3 1 printed when entry in Column 24 of the CONT card is O or
' less).
73-80 A name or number for the target (any alphanumeric) may be

entered here. This name as well as the sequence number

that is assigned automatically will appear for target

identification in the output listing.
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ATT

The ATT card specifies the parameters of each weapon-delivery
pass. Inputs required are the attack heading (measured from north in
the coordinate system used to specify the targets), the desired mean

point of impact (DMPI) for a single weapon or for the middle of a stick

SR
”_”wmmwwrmwmwww%%wﬂﬁﬁﬁﬁﬁgﬁﬁgﬁﬁ'

of weapons, the aiming error expressed as REP and DEP, the ballistic
error of the individual weapons, the number of weapons to be delivered
; in the pass, the stick length, and the weapon type (related to the ef-~

fective miss distance on the EMD card).

Columns Data Entry
1-3 ATT
5-6 Total number of passes with the following characteristics;
default = 1.
10-12 Attack heading in degrees from north. L
13-18 The X-coordinate of the DMPI of a sirgle weapon or the
middle of a stick of weapons.
19-24 The Y-coordinate of the DMPI as above.
25-30 The REP.
31-36 The DEP. 3
37-42 Ballistic dispersion in range of individual weapons (R-DISP).
43-48 Ballistic dispersion in deflection of individual weapons ‘
(D-DISP). Default value is R-DISP. - ]
49-54 The number of weapons in the stick. i
55-60 The length of the stick (the distance between the first and g
last weapon of the stick in the absence of dispersion). i
61-66 The weapon type (used in effectiveness calculations together ﬁ
with EMD and target type). An entry is required (an integer E
J ! from 1 to 10); otherwise hits will not be recorded. ?
9 ; 67-72 Probability of arrival at target; default = 1.0. §
{%ﬁ pe ?

AR i SIS L UG g5 e ol 5 o & e AL e

&L 2 5
gl
b e v



g

..

(i B e o i 2,
O RRGRREARSAR - L T A

The ATT2 card should be used in place of the AIT card when the user

wishes assistance with trajectory calculations. When this card is used

the user expresses the attack in terms of speed, altitude, dive angle,
intervalometer settings, etc., and a special subroutine converts these

inputs to those demanded on the ATT card. The conversion procedure is

the JMEM/AS Open f£nd Method Zero as outlined in the Users Manual for

JMEM/LS Open-End Methods, WANG Labs., Inc., Tewksbury, Mass., August 1974.
Both ATT and ATT2 type cards may be used in the same run; the order
When ATT2 cards are used the input data

iy

of entry is of no importance.
will be reproduced as submitted, as well as being tabulated in the nor-

oot fa i 2

mal manner, after conversion.
Data input with the ATT2 procedure require two cards.

card is labeled ATT2 in the first 4 columns and has input similar to

The first

that on an ATT card (all fields are read with a F6.0 format); a second

unlabeled card is mandatory following each ATT2 card. The format for

both cards follows. When these cards are used, all linear dimensions

TR PSR

in the input data will be in fe=t.

e R ) e RN T

a constant which, when divided by the sin of the impact

Columns Data Entry
1-4 ATT2

s 5-6 Total number of passes with the following characteristics; 5
ﬁ default = 1. §
i? 10-12 Attack heading in degrees from north. ;
ég 13-18 The X-coordinate of the DMPI of a s.ngle weapon or the g
g% niiddle of a stick of weapons. E
%% 19-24 The Y-cooxdinate of the DMPI as above. :
3 25-30 The CEP ir the normal plane in mils, or, if DEP is specified,

1

angle, gives the REP, in mils.

\ L g als T T e
Warsa EWRLAEIE o N 5ol ma U MG Loy i osn Rodedd st

31-36 The DEP in mils (if omitted, CEP controls).

37-42 Ballistic dispersion in mils.

49-54 The number of weapons in the stick.

61-66 The weapon type.

67-72 Probabili%y of arrival at target; default = 1.0. E

.
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The data format for the second card of each ATT2 pair is as noted
below (this card is used with a 6F6.0, 3F6.3 format). Typical ballis-

tic data required for thi-® card are noted in Table A-1.

Data Entry

7-12
13-18
19-24
25-30
31-36

37-42

43-48

49-54
55-60

Aircraft velocity (kn).

Release altitude of last bomb (ft).

Dive angle at release (deg).

Terminal velocity of weapon (cluster) or first leg of a
high~drag bomb (ft/sec) (VI1l in JMEM).*

Terminal velocity of a cluster bomblet or a high-drag bomb
(ft/sec) (VT2 in JMEM).

Probable error in estimating and correcting for wind ef-
fects (ft/sec).

Cluster opening time or fin opening time for a high-drag
tomb (ms), or cluster/fin opening altitude (ft). (A decimal
point is mandatory when altitude is input.) (ID or Hf in
SMEM.)

Intervalometer setting (ms).

Dispensor intervalometer setting (ms) (0 for clusters).

- .
Illustrative values are noted on Table A-1.
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Table A-1

TYPICAL BALLISTIC PARAMETERS

Ballistic Parameter
VTl VT2

Weapon (fps) |(fps) TD or Hf
Mk-81 Mod 1 1850 0 0
Mk~81 SE 1100 | 208 300 ms
Mk~82 Mod 1 1900 0 C
Mk~82 SE 1200 } 240 350 ms
Mk~-83 2500 0 0
Mk~-84 2850 0 0
M-117 Unretarded | 1950 0 0
M-117 Retarded 900 { 168 300 ms
M-118 2450 0 0
AN-M64A1 1600 0 0
AN-M65A1 2000 0 0
Mk-36 DST 1200 | 240 330 us
CBU-38 450 0 0
CBU-52B/B 1000 | 230 | Variable Altitude (ft)
CBU~58/B 950 | 215 | Variable Altitude (ft)

WANG Labs., Inc., Tewksbury, Mass., August 1974,

SOURCE: Users Manual for JMEM/AS Open-End Methods,
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EMD

The EMD card is optional and provides information regarding weapon
performance against the various types of targets. The entries for this
card are differeat for point-impact weapons and for CBU-type munitionms.
For point-impact weapons, a hit is assessed for auny impact within a
distance of EMD from the target. For CBU munitions, the EMD card is
used to specify the dimensions of the rectangular bomblet pattern.

The methods for expressing weapon coverage alsc differ for the two
types of munitions. For point-impact weapons the EMD is also used as
the weapon kill radius, and coverage is determined as that fraction of
the target area chat is covered by a circle of that radius.

For point-impact weapons (GP bombs or PGMs) the entries are:

Columns Data Eatry
1-3 EMD
*
5 Enter 1 if data are to be entered for 20 target types.
6 Enter 1 if data on weapon reliability, Py» OF effective

kill radius for this weapon type, are to be entered (on

the following card).

11-12 Weapon type (used in conjunction witn Columns 61 to 66 on
ATT card).

13-18 EMD for point-impact weapons versus target type #1.

19-24 EMD versus target type #2.

67-72 EMD versus target type #10.

If the weapons are CBU-type munitions, use the following entries
on the EMD card.

Columns Data Entry
1-3 EMD
5 Enter 1 if data are tc be entered for 20 target types.

*When more than (0 target types are involved, the EMD data and, if
specified, the supplemental coverage data (see p. 48), f.. target types
#11 through #20 are entered in ten 6-column fields from Colummns 13 to
72 on cards that immediately follow the EMD card (and supplememtary card).
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Celumns Data Entry 2

6 - Enter 1 if data on weapon reliability and/or on kill prob- :
abilities are to be entered for any target type on the fol- §
lowing card. ’

11-12 Weapon type (used in confunction with Columns 61 to 66 on :
ATT card).
13-18 Enter CBU pattern length as a negative entry.

19-24 Enter CBU pattern width as a positive entry.
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SUPPLEMENTAL CARD FOR WEAPON RELIABILITY AND COVERAGE FACTURS

If a 1 is entered in Column 6 of an EMD card, a supplemental card
must be included next with the weapon reliability and a set of entries
for the several target types. Note that this card is not identified,
but one must follow each EMD card that has an entry in Column 6. If
a 1 is entered in Column 5 of an EMD card, as well as in Column 6, a
second supplementary card is required for target types #11 through #20;
this card is the fourth of four.

All entries on these cards are optional; the default value for
reliability is 1.0. If an entry is made in any of the lact 10 (20)
fields and it is not greater than unity, it is taken as the user esti-
mate of the Py for that particular weapon-target combination for either
point-impact weapons or CBU munitions. For point-impact weapons, an
entry that exceeds unity is taken as an additional kill radius and
another coverage fraction is determined as that fraction of the target
area that is covered by a circle of that radius, given a hit within EMD
of the target. Thus, when there are entries on the supplemental card
for certain target types, coverage fractions are computed buth for the

corresponding value of EMD as well as for the value on the supplemental

card.
Columns Data Entry
%
7-12 Reliability of this weapon type; default = 1.0.
13-18 Py Or kill radius+ for this weapon versus target type #1.
19-24 P, Or kill radius for this weapon versus target type 2.
67-72 Py of this type weapon versus target type #10.

Entries for target types #11 through #20 on a second supplemental

card will be in the ten 6-column fields between Column 13 and Column 72.

*
S’nce these entries are read with an F6.0 format, the decimal
point rust be included.

TOnly for point-impact weapons.
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REDO

The REDO card is used to terminate the input for one case and

initiate a new case with some or all of the previocus inputs, as de-

scribed earlier.

Columns

Data Entry

1-4
7-12

13-18

19-24

REDO
Number of prior targets to be retained.
Use a negative entry if none

All will be re-~

tained if there is no entry.

are to be retained.

Number of prior attacks to be retained. All will be re-

tained if there is no entry. Use a negative entry if none

are to be retained.
An entry of unity suppresses the input listings for targets

and/or for attacks and weapons if no changes have been made

in these data sets from the prior case.
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END

P

Data Entry
B s

END
e

An END card must be included at the end of all data entry cards.
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Appendix B

GLOSSARY OF TERMS USED IN AIDA

KEY VARIABLES

INL

INW

ITRIAL

KCBU

KPTI

KTEST

LIST

MCL

MCR

MCW4

MODE

MTT

NA

NAM

NHITD

NIMEM

Distance along the runway the "minimum runway rectangle'

is shifted.

Lateral distance the minimum runway rectangle is shifted

in checking for an adequate section.
Number of the current trial.
Switch; set to unity if any weapons are CBUs.

Switch; set to unity if any weapons are the point-impact

type.
Index controlling variety of debugging printout options.

Switch; when set to unity, target and/or attack input lists

are suppressed when unchange..
Minimum adequate length for required runway.

Switch; set to unity when runway availability is to be
checked.

Minimum adequate width for required runway.

Index controlling mode of operation (see pp. 9 and 38).
lLargest target type number in the target array.

Total number of weapon~delivery passes.

Maximum permissible number of weapon-delivery passes.
Number of types oglweapons in overall attack.

Switch; set to unity when the expected-value mode is

specified.

Number of weapon-delivery passes that required trajectory

calculations.

o



oot e A e

NPLOT

NPRINT

NREDO

NREP

NSAVE1

NSAVE2

NST

NSTAT

NT

'™

NTRIAL

[
5 4
ATENS

2

Switch; set to 1 or 2 if runway impact plots are desired.
Index controlling results output (see pp. 9 and 38).
Switch; set to unity if an additional case is specified.

Switch; set to unity when repair requirements are to be

assessed.
Number of targets to be retained for a subsequent case.

Number of weapon-delivery passes to be retained for a sub-

sequent case.
Maximum number of targets for which hits can be stored.

Cumulative number of trials in which the minimum runway

was available.
Total number of targets.
Maximum permissible number of targets.

Total number of trials specified.
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KEY ARRAYS
AMD(I,J,K)
I
J

K=1
2
ATT(I,J)
‘ I
J=1
2
3
4
5
6
7
8
9
10
11
CBUHT (J, K).
K=1
2
CoV (L)
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SEAMDI N S e oo any

RSO PR R

P T~
R T N R e Y A S T N I I SR i

AT

~53—

Weapon effectiveness data.

Weapon type.

Target type.

Effective miss distance.

Effective damage radius or probability of kill.

Strong array for weapon-delivery data.

Weapon-delivery pass number; numbered internally in

order of entry.

Heading (deg).

X coordinate of desired mean point of impact.
Y coordinate of DMPI.

Range error probable of DMPI.
Deflection error probable of DMPI.
Dispersion in range (ground plane).
Number of weapons released in pass.
Length of stick (in ground plane).
Weapon type.

Dispersion in deflection.

Probability attacker arrives at target.

Impact coordinates of the centroid of the Jth CBU

pattern.
X coordinate.
Y coordinate.

Fraction of target L covered by one or more CBU patterms.

T A

3




HIT(I,J,K)

K

HITR(I,J,K)

1,J,K

IR(N)

IZONE(K,J)

MHIT(K)

MSTAT (J)

MIYPE(TI)

NCBU (L)

Storage array for hit locations on specified targets.

1th of those targets for which hit data are to be

stored.

X coordinate.

Y coordinate.

Weapon type.

Number of hit on the Ith target.

Storage array for hit locations on type #1 targets

(i.e., runways and taxiways).
See HIT(I,J,K).

Switch; set to unity if the Ntk weapon-delivery attacker

fails to reach target.

Denotes which of the ordered targets (see TO) fall in

the Kth target zone.
Lowest numbered target in the Ktk zone.
Highest numbered target in the Kth zone.

Target number of the K¢n target for which hit location

data are to be stored.

Storage array for accumulating trial results of runway

availability tests.

Minimum number of repairs required to open a minimum

runway.
Square of J = 1, above.
Not used.

Index that specifies whether or not supplementary data

are to follow the EMD card for weapon type I.

Number of CBU weapon patterns that cover all or part

of target L.

K]
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Number of hits on target L; by both point-impact and ¥

CBU weapons. ?:

i

& Target number of the Ith runway entered. &

: & 1
3 [N K=1 Expected fraction of target L that is covered by the 3
‘g) effects of point-impact weapons; or probability of g
) § kill of target L due to point-impact weapons. 3
‘ ‘g 2 Probability of kill of target L due to CBU weapon 3
B ?s;: patterns. 3
b gj STAT(L,J) Storage array for accumulating trial results.
}, :‘, L Target number. i
b 4 i
F i«; J=1 Number of hits by point-impact weapons. 3
3
=) f{ 2 Square of J = 1, above. %
§ 3 Trials with at least one hit. {

%

4 4 Fractional coverage by CBU weapons. B

s

; 5 Square of J = 4, above. :

% 6 Expected fractional coverage by point-impact weapon; (

or probability of kill. 4

# 7 Probability of kill by CBU-type weapons. :

5 8 Unused. )

: :

re % STAT2(I,J) Storage array for accumulating trial results for targets
R b
o .
&3 ;@‘ \ of a given type. .
2
i 34 1 Target type. :
J=1 Fraction of the targets of type I that received at

least one hit. x

2 Square of J = 1, above.

3

3

TGT(L,J) Storage array for target data. K
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Target number; numbered internally in order of entry.

X

Y

7

X

coordinate of westernmost corner (#1).

coordinate
coordinate
coordinate
coordinate
coordinate

coordinate

of

of

of

of

of

of

corner #1.
corner #2,
corner #2.
corner #3.
corner #3.

corner #4,

el ],

Y coordinate of cormer #4.

Heading of northenst target leg.

Target type.

Switcli; hits stored when reset to unity.
Dimension or NE target leg.

Dinension of SE target leg.

Target order array in which targets are ordered accord-
i- g to increasing values of the sum of the coordinates

of Lhe western corner.

1th target in the ordered array.

Value of (X+Y) for the Ith ordered target.
Number of the target as initially entered.

Reliability of weapon type 1.
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Appendix C

PROGRAM LISTING

1. C MEIN-ATNA ATRIAST AWM. 65 ASSESSMENT M0zt
<. COURIN 7ERVAYST T5T(2504130s ATTI57+11)+A%DI10,2042)s TOL25042),
2. . XTZING(50,2 ), NHIT (2501 MMITI20) sBIT(20+3025) s VRKESI W HITP{5,3,250)
4 X o PU250,30,5IVE250) y¥TYPL {100 o+NKANEL 250,21 ¢ WPAREL (101 4 NCBU{250)
) €. CCNMNIL FENT ZNT o VA o NO NTM L KTEST  MCR 4 MC A g MCL ¢ MOE (NP IMT g NAMNST MTT
X te COMAI S PRV FT TAL ITRTEL G NSTLT, STOT(250,B),STATLL20,5) 4 4STAT(B]
i 7. TOMYIN FOONT AL/ N2 5P  NPLET, Do ENLoNSAVL L NSAVEZ L LIST o N JMEN
4 B. COMMIM 7 HIT"N /7 NO[TD, NR=™)
3 9e COMMIN ZCBUHIT/ 58UMTL200,2), FR(S5J)y KCRY, KPTI
5 10. NT = 0
Y 11. £ o«wsgke NTM IS THT SMAXIMUVY NUMETT OF TARGETS sxees
‘ % 12. ¢ ABRAYS:  TGT, 1Q, NHIT, P, ZJV, NA%:, NCBU, STAT
% 13, NTM = 250
: 14, L vsarex NAM IS THE MAXIMUY SMIMBLP F ATTACKS
§ L C AREAVS:  ATT, [k
¥ 1ta MAY = 89
$ 17. { =mesw NAT IS T MJARTR (5 TERGETS FOY WHICH MITS CAN BE ST2RED.
% 18. ¢ WRbAYS:  HIT, 9T
i le, NST = 20
iz 20. C twwax TD SMENGE ARY OF TRE PRSZETING DIMEASICNS, MAKE THE APPRIPRIATE
¥ zl. [ ewena  CRAMSFS TN THE LQUAYS AN THEN CHANGE THE LIMITING VALUE,.
b 2z. NA = 0
f 23. D =0
& 24. we = A
iy 25. NTEIAL = 1
5 25. «TLST = C
< 27. NReDY = O
. 2. t05 1 = LelD
H 29. MTYPI(1) = O
i 30. WPNRTLIT) = 1.0
; zl. 005 o= 1,290
v 2z. oS K= 1,2
: 32, S AN 4dg%) = 2,2
i 34, 10 1781 = 0
i 1 35, 12 1 =1,5
i 36. 12 NRw([) = 0O
: 31. CALL 1upuY
% 39, IF (BITC .82 1) A5 TF 4D
K 39, IF IRTEI8L WJLTe 2} GO TC 25
: 40. NSTAT = O
g &1, . DO 15 1 = LWAT
42, fO1S M= 1,¢
43, 15  STAT(I,M) = 3,0
44, M 29 v = 1,29
45, 00 20 N = 1,5
6. 20 ST‘TZ(M'N’ = 0,9
47, 25 N0 30 I = 1, NST
48, 30 WHIT(L) = 0
49, 40 CONTINUE
$0. DO 45 N = 1.8
51. 45  MSTATI(%) = O
52. CALL T5TOIu
53, IF (MHITD JEN. M) GO TC 60
54, IF ITGVINT10) .5Q. 21.} CALL GATDEN
ss, 00 50 1 = LT
5¢. covil) = 0.0
57. D(]'l) z 0.0
LT P(1+2) = 0.0
59. 50 P{ly3) = 0.0
60. caLy EXPHIT




61,
62.
63,
64,
6.
66,
67,
68,
65.
70.
1.
72.
72,
1‘.0
75.
7‘.
7.
7.
19.
80.
al.
82.
83.
84.
85.
at -
1.
8e.
8s.
90.
91.
92.
93.
94,
95.
96.
97.
9€.
99.

100,

101.
102.
102,
104,
165,

10¢.

107,
108,
105.
110.

111.
112,

113,

ll"

115.

116,

17,

118,

11s.

120.

121.

A0

10¢C

108

110

1156

130

140

150

r£3 108

G0 TN 200

IF {xPT] .FQ. O)
CALL TRTCRY

CALL 757/ (™

CONT INUS
20 19% 11 = 1,
12 = 1,3
Mo 125 13 = |1,
HIT(I1s12413) =
00 110 I=ls NT
COVEI) = 0.0
P(1,1) = 0.0
P{l.2) = 0.0
P{Is3) = 0.0
NCBULE) = O
NHIT(I1=0

O 115 11 = 1,
no 1is 12 = 1
0 115 13 = 1,

N

2
4]

[AVR T RS

TYRIAL = ITRIAL ¢+ 1

SY

)
o

50

-58~

ot Ty 160

HITI(I1e12413) = J.0

CALL BOMB
IF (%€ +%0. 1)
tF (vCX LEOQ.
CALL CHFCK=
CONTI MUE

IF {NTRIAL
50 140

7.
I =1,

2
y

)
T

csLt

6T

AIC = NHITIT) - NCBULL)
STATUI,1) = STATUI, 1) ¢ ADD

STAT(T42) = STATUI.2) ¢ 2ITALD
1F { AlD AT, 0.0)

STATI1.4) =

LAY

0) A0 ¥° 130

10 170

STAT(1,43) = STATCIN2) + 1.

STAT(1,4) »

STAT{1,5) = STAT(I,5) ¢
STAT{I,6) = STaT(.s6) ¢
STAT(I,7) = STATH1.7) +
STAT(1,8) = STAT(I.,8)1 +
CONY INYF

ng 150 M= 1,20

¥ = 0 )

NN z O

AlDLl = 0.0

AID3 = 2.0

AlT% = 0.0

AIDS = 0.0

00 1S0 I = 1,NT

IF {TGTET,410) JNF. W)
NN = NN + 1

NATO = NHIT(E) - NCBULT)

TGETUL,:2)T6TIL,13)
b2zA
42zA¢0{1,1}
LAATP{1,2)
ARTAWP(],3)

AREA =
4101 =
AID3 =
AIDG = ATDS ¢
AICS5 = 3105 ¢
IF (NARID 5T, 0)
COMTINUE

IF (M ,FQ.
AIl = NN

STA = MM/AID

AICL ¢
AIC) +

0)

MY =

{eviny
coviti=Covi 1}
F(l,1)
Pl1.2)
P(1,3)

GC TO 159

L}

G2 T0 160

STET2(Me1) 2 STLT2(4%,1) ¢ STA
STAT2IM,2) = STATZ(Y%,2) ¢ STA2STA

ot w 3 Al e e S



182. 10 NT = NT + 1

122, STATXIv,3) = STAT2(¥,3) ¢ AIN3/4[08
123, STAT2UIM,4) = STATZ2({M.&) « SID&/A1I0)
124, STAT2(%,6) = STAT2(9,5) « IDS/AIDL
125, 160 ~ CONTINUE
126. 170 CONTINGE
127. IF INFEIMT JG7. 1) G TP 180
129. CALL PFINT
129, 190 CONTINGZ
136, IE (NPRINT L0, 9) 6Y 10 190
131. PO 185 L = 14NT :
ile. 185 CWRTTL(0,1001)  {TRT AL, Lo SHITHL)
133. 190 COARTIsyT
134, TFOCITEYIAL L. NVPISL) 50 T 130
135, IF (NTFIAL o5T. 1) CALL STATIS
136. To IF (uwtogr .53, 1) GO Tt 10
137. sToP
138, 1901 FORMIT(Y *, ¢T3 4L ¢, (%, TOTY 14, HITS*, 14}
139, £NG
140. SUMETUT INE INPUT :
14) . INTEHER ~4 LABFL, &N, NAMEL, MEM5Z, NAME, NIASS1, HBASZI2
142, COMMAN /3ETAY37 TGT(250,13), ATTUS53+1L0+249010920,2) TO(250+2),
143, XTZOMS (50,20 o NHIT{2%0) +MHIT(20) oHITI2043,25) ¢NRW(S5) yHITR{543¢250)
144. X 3PU25003)4CIOVI2S0)4MTYPE(LD)¢NIME(25042) « WPNREL (10)4yNCBU(250)
145, COMMINZTNT /9T g A MY NTH  KTEST g MCRy MC Wy MTL s MIDL G NPRINT y NAMGNST o T T
146, COMMIH/STATS /T RIAL,, 1T AL, NSTAT STATI250,R)4STAT2(020,5) ¥STAT(A)
147, COMMTH SOONTRLZ SFEPGNPLIT, IMW e INLy NSAVE L NSEVE 2, LIST JNJMENY
lol. CAMMIN FCLBUHIT/Z CRUHTL200,2)y IR(50), XCRY, KPT]
140, COMMEN / HITON 7/ HHITD, AN2EDC
150. DIMEMSEIN LAKEL{6), 2ATACLL) 730
151. PATA LABEL /'TGT %, YATY 0 ,0ATT2%, 139D 0, *CONT ¢, YREDSY/
152. HJMEM = O o
153. LISTL = 0
154. LISTZ = O e
155. IF (NReDD €. J) NHITI = 0 -
156, 1F (NRINO LEQ. I} 80 TC 2 S
157. C SFE N ITE AT LBHEL '45? ‘
158. 1F (NSAVEL .GTe 3) NT = 4SAVT]
157. _ 1F (*SAVE2 .AT. O) NA = NSAV(2
162, 1F (MSAVLL .LT. Q) NT = O
161. IF (NSAVF2 .LT. Q) NA = 0 :
162. IF (MSAVEL .:Q. 0) LISTY = LIST
165, IF (NSAVEZ2 i 0) LIST2 = LEST
i 162, MSAVEL = O L
3 165, NSAVFZ = O
) 16¢. 2 CONTINUS ‘
| & 167, . NREDY = 0 T
'y 168, 6 SEAD (5,101) AM, NTYPE, (DATA(T), .1=1,111, NAME]1,NAME?2
y 169, C Ni) EMTRY IS RcQUIPEL IN CCLUMNS i5 ANN &. IF AN INTEGER IS FOUND
! 170. < ON AN ATTACK CAPN, THE ATTACK WILL "BF AE?EATED $7 THAT THERE WILL
) 171, C BF THAT TUTAL NUMHER AF ATTACKS WITH THE STATED CHARACTERISTICS.
1 i72. C totE ATTACK 13 ASSUMEL IF THERE IS NN ENTRY,)
) 173, C IF AN ENTRY IS NOITED N AN AMD CARD, RELIABILITY AND/OR PPOBABILITY
1 8 174. ¢ GOF KILL NATA 4ILL Bt EXPECTED ONITHE NEXT CARD,
175. IF (AN .EQ. LABELI1)) GO T3 1C 0
: 17¢. IF (AN . Q. LABSL(2)! GO Td 20 %
. N 1:7. IF (2N .7Ce LAPEL(3)) GO T 265 &
N 172, , JAF. (AN JEQs LABEILI4)) G0 TO 307, °
B 179. IF (AN .EQ. LABFL{S)) GO TN 40
3 180. IF (AN .EQ. LARZL(6}) GO T 45:
3 181. GO TO S0 ;




183.
184,
185.
136.
187.
18e.
183.
190,
191,
192,
193.
14,
195.
196.
197.
198.
195«
200,
201.
202.
203.
204.
205.
206,
207,
208.
205.
210,
211.
212,
213.
21‘.
215.
216.
217,
218.
21y.
22¢.
21.
222,
223.
22‘.
225.
226,
221,
228.
229.
230.
23i.
23z,
233,
234,
238,
236.
237,
23e,
23’.
260.
261,
26 .
243,

Fal

12
13

14

22

24

26

60~

LISTL = 0
IF INT 6T, 4TM) 6C TL 129
otz s {,?
TGT INT. 1) =14TA (1)
90 13 1 = 3,4
TCT(4T,1¢9) = DATALI)
N0 141 = 5,7 :
TETINTT + a) = DATA (1}
NAME (*1T,1) = NaM3)
NAME(NT,2) = NAMEQ
GO TV &
NA = NA ¢}
LISTZ = O
If { KA GT. NQW) 62 19 132
ng 22 1 = 1s6
ATT(NA, T < LATALD)
ATT{MA,10) = DJATA(T)
IF (DATA(T) .30, 0.0) £TTENALLIO) = ATT{NA,4)
IF (HaT8E1Y) O Q) CaTA(11Y = 1.0
ATT{NA,11}) = JaTa(ll)
oG 24 T = 749
ATT{NA,1) = D4TA{1+]))
NTYRZ = MAXOLINTYPL-1),0)
1F INTYPS .TQ. Ot Sl { L
6O T3 20
NA = JA ¢ ]
L3512 = 0
“IF [ NA ,GT. N&M) 63 Tt 130
1F (DATA(11) .£2. 0.0} DATA(LLY = 1.0

CCALL JMEYMOINJNEY,.DATA)

27
28

29

L)

31

32
34
TRZ

36

38

09 217 I = 1,11
ATTIMALIY = DATALL)
NTYOS 3 MAXOLINTYOE-1),0)

IF (NTY?E .£Q. O) Gn.TQ &
NA = NA ¢ )

0 29 Tt = 1.1
ATTUGA 1) = ATY{{NA-1),1)
GO Tn 28

ND = NP o 1

LiST72 3 ©

¥ = DATAIL) o

IF (4 .67, 19) GO T3 140

MTYFE (M) = NTYPS

ng 1 N = 2,11 N
AMDIMeN~141) = JATA(N]

IF (INTYPE .FN, D) .CR, (NTYPE .€Q. 10}) 6O YO 3
READ(S,114) AR (NATALL)y 121410) '
WPKETL{U) = WR

IF (wk LEQ, 0.0} WONOFL{M) = 1.0

00 32 = 1,10

AMD{M,N,2) = DATALIN)

CONTINUE ‘
FOLLOWING 8 STATEMENTS PEPMIT 20 TARGETY TYDPES WHEN NEEDED
I+ L9TYPE (LT, 10} 6d 10 6

AEAD {Sei10) (OATA(I), 1 = 1,111}

N0 36 N = 11:s20 .

ANC{Y)Nsl)} = DATAIN-~G} -

IF INTYPE L. 7. 1l) 60 T0 &

READ(S, 1141 (DATALL), T = 1,11}

00 38 N s 11,20

MRDIMM,2) = DATAEN~I}

JUACSA

Py o)

FRRSERF et
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2644, GO T 6 5
245, 40 vADZ = &TA(l) 3
246, 1F (MODZ.EQ.0) CALL SSTAET(T) 3
247. NTRIAL < DATA(2) }
248, NPRINT = DATA(3) 3
24S. XTEST = DATA{4) ;
250, IF (NTRIZL JLT. 2) NTRIAL = 1} K
251, MCR = 0 &
252. MHITO = O i
252, IF (MODE o2Q. =2}  WHITD = 1 :
254, 1F (NKITD .50. 1) CATA(S) = 0.0 4
1 255, IF (NATA(S5) .GT. 0.0) MCR = 1 &
¢ 236, MCL = DATA(S) i
s 257. MCW = DATA{G) <
H 258, NREP = NATA(T) :
4 259. NPLOT= DATA(S) ;
i 2¢0. INW = DATA(9) :
: 261. INL = PATA(1D) <
¢ 262, IF (IN4 JEQ. ) IHW =5 :
i 263, 1 (INL .EQ. 0)  IKL = 250 %
2 264, NBASZ1 = NAMcl .
. 2¢s, MBASI2 = NAMT2
3 26€. G0 T2 6 :
i 267, 45  NREDY = 1 :
2 268, C THE FI12ST TwWwd JATA E072013S C% THE RENG CAKD WAY BT LSED TO SPECIFY E
: 269. C THE NJMBz?S 3F SRIIR TARTCTS AND ATTACKS, KESPECTIVELY, TO HE :
5 210, ¢ INCLUDEC IN THZ NSW COLCULATION. THISE NUMBERS WILL BE SELECTED ’
1 271. C IN RANK JPDER ER7IM THISE INOUT PREVIJUSLY: [N ND CASE MAY THS :
: 2712. c NUMBFS 83 LARGER THAN THE NJMBEF AVAILABLE. IF NC NUMBER I3
273, c ENTERZD, ALL PHTJ2 TARGETS AND ATTACKS WILL 3E INCLUDED. IF A .
274, C NEGATIVE NUMBEL IS ENTERED (EG =1}, NONE NF THE PRIODR MEMBL?S ‘
275. o OF THAT 3FT WILL 3F T2EATED.
276, NSAVel = DATA{1)
277, NSAVE2 = DATA(2)
27¢. ¢ IF THE THIRD €NT®Y {C3L 24) IS SST T9 UNITY, THE TARGET LIST
27S. < AND/OR THE ATTACK/WEAOON [ ISTS WILL BE SUPPRESSED IF
280, C THEY YAVE NPT BFEN (HANGED.
281. LIST = DATA(3)
282. 50 CONTINUT
283, WRITZ (64111) NTRIAL, NPHINT, MODZ, MCL, INL, MCW, INW,
3 284, X NREP, NPLOT, KTEST
E 285. IF ((NBASEl .S0. O0) .AND. (NBASE2 .80. 0)) GO TC 58
H 286. WRITE (6,100)  NBASEl, NBASE2
o 287. 56  CONTINUS
H 288. IF (LIST1 .E%. 1} 6O TC 65
N 289. WRITE (6,102}
§ 290. MTT = 0
£ 291. D0 50 [ = 1,NT
§ 292, I ((TGT{I410) +0T. ¥TT} AND. {TGT{1,10) «NEe. 21.))
) 293. X MTT = TGT(I,10)
; 294, 60  WRITZ (64112) T UTGT(I4d)43=14204(T5T(1,4),4J=12,13),
2 295. X ATST(I+d) 9J=9+11) yNAME(T,1) ¢NAME(T,2)
¥ 296. 65 IF (LIST2 .EQ. 1) GO TC 95
i 297. WRITE (64104)
i 298. MNPN = 9
29%. KPTI = ¢
300. NO 70 1 = Ly NA
301. IF (ATT(I,9) .GT. MWPN)  MWPN = ATT(I,9) -
302. IF (AMDIATT{1,9)+1y1) 4GEe 0) KPTI =1 :
303. 70 WRITS (£.193) Ty (ATT(I4J)9J=146)4ATTLT, 100, (ATT(1,J)4d=7,9)
304, X o ATTC(D 21) ;
5

T

7
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:
305. IF (4D .9, 0} GC TO 35 =
30¢€. WRITE (6,105} (1, [=1,12) =
307. N0 90 1 = 1, MWPM e
3 308, WRITE(64106) 1y WPNREL (D)2 (AMDAT, 1 1) ¢d=1,10) 5
3 309, IF ((MTYPE(]) .EQ. O} .Ok. IMTYPSE(I) .EQ. 10)) GO TO 80 %5
% 310. WRITE (641071 (AMD(T4J92)y J = 1,10} %
1 311. 80  CONTINUE 5
I8 312. IF (MTYPE(I) .LT. 10} GC TO 90 p
i 313, WRITE(64115) (AMD{T,d,1)y J=11,20) :
p 314, IF (¥TYPE(I) .EJ. 10) €O TO 90 §;
3 315. WRITE{64107)  (AMD(1,J,42), J=11,20) &
$ 316. 90  CONTINYS &
§ 317. 95  CONTINUE il
b 318. ¢ TARGET TYFE #1 IS RESSRVEL FOF RUNWAYS AND TAXIWAYS (AR OTHER ?
E: 319. C LARGE TARGETS IF MC®=0) AND HIT STORAGE IS PROVIDE[L FOR 250 HITS gg
5 320, c BUT FOR A MAXIMUY OF FYVE TARGETS OF TYPE 41, i
b 321. NTX = 0 3
gi . 322. N0 93 I = 1. NT 3
. 323, IF (T6TLI,10) JNE. 1.) G2 7O 99
211 324, NTX = NTX + 1
§§_ 325. IF (NTX .6T. 5) GO TP 150
i 326. MRWINTX) = 1
@§ : 327, 99  CONTINUZ
SHI. 328. KETURN
5 - 329. 120 WRITE (6,108}
~Z1 330, STOP
gl. 331, 130 WRITE (6,109)
%; 332. STIP
L 333, 140 WRITE (£4110)
! 334, STaP
2 335, 150 WRITZ {6,116)
24 336, sTCP
2 337. 100 FORMAT(Y ,]15X, '**xxkx BAST COMPLEX NAME — 1,244, kxxaxt,/./)
; 338. 101 FOFMAT( 54412,11F6.0,284%)
330, 102 FORMAT (' ', 20X,*TARGET DATA',/,' NUMBER X~D1M Y-DIM
340, X NE LIMB  SE LI4B ANGLE TGT TYPE STCRE  BLDG NUO'+/,/)
341, 103 FORMAT(' *,14,2X,10F10.0,F10,3)
342, 104  FORMATI(' 'y/, 20X,*ATTACK DATA',/,' NUMBER HOG X~DMPI
343, X Y-OMPI REP CEP R-DISP D~DISP  NO WPNS LENG
344, XTH WPN TYPE  ARPIVALY,//)
345, 105 FGRUAT{'1%, 35X,'MISS DISTANCES ALLOWED FOR EFFECTIVE HITS*,/,
346, X50X, *TARGET TYPEST./ 120X 10(6X91242X)s/+* WPN TYPE  WPN REL ¢,
347, X/l el)
348, 106  FORMAT(' %,1647X,F5.3,10F10.0)
349, 107 FORMAT(® *, 21X,10F10.3)
350, 108 FORMAT(' *,/,%*%x%x TOO MANY TARGETS HAVE BEEN SPECIFIED *axuv)
351, 109  FORMAT{' *%,/,%%«sks TCO MANY ATTACKS HAVE BEEN SFECIFIED #&xxt)
352. 110  FORMAT(® *,/,t4&xx* TCO MANY TYPES OF WEAPONS HAVE BEEN ¢,
353, X 'SPZCIFIED »akkke)
354, 111 FORMAT ('1', 130('%7),/,
355, X 40X, taexaxA]DARRTRX AN AIRBASE DAMAGE ASSESSMENT MODEL',/,
356, X 40X, 'DEVELOPED BY THE RAMSTEIN OFFICE OF THE RANC CORPORATION',/
357, X 4130(*'«7),/,% NO OF TRIALS ', 13,' NPRINT '",12,* MOOE *,I2,
358. X % MCL *,164%(% I14,')  MCW 'y14,'(%, 12,') MIN REPAIR ¢, ;
359, X I1e* FPLOT HITS *,11,'  TEST *,12,/,130(*%%)4/,/) £
3604 112 FORMAT (' *, I4,4X,TF10.042Xs244) 3
361, 114  FORMAT { 6%,11F6.0)
362. 115  FORMAT (¢ *,18X, 10F10.0)
363, 116 FOPMAT (¢ *,/,tekeax  TOC MANY RUNWAYS/TAXIWAYS HAVE BEEN?, J
364. X ¢ SPECIFIED *&#w.1) ;
36S. END :
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366. SUBROUTINE TGTDIM E
gg;. COPMIN /ARRAYS/ TGT(250,13), ATT(50,11),AMD(10,20,2), TD(250+2)

XTIONE(S50,2)yNHITL250) s¥HIT(20) 4HIT(2093,25) ,NRW{5) 4HITR{5,3,250)

$
3 369, X +P{25043),C0V(250) ,MTYPE(10) 4NAME(250,2) s WPNREL {10)yNCRU(250) :
A 270. COMMON/INT /NT 9 NA yNDy NTM KTEST ¢MCR o MCW o MCL 1 MODL o+ NPRINT s NAM NST o MTT .
¥2s 371. COMMON/ STATS/NTRIAL, ITFIAL,NSTAT,STAT(250,8),STAT2(2045),MSTAT{8) ;
£ 272, COMMIN /7 HITDN / NHITD, NREDO :
Fep 373, IF (NPRINT .LT. 0)  WRITE (6,104) :
&5 374, 0 20 1 = 1, NT .
& 375. ¢ TGTDI™ COMPUTES AND STIRES THE LOCATION OF THE OTHE® CORNERS.
5 37¢. Ll = T6T(I,1e)
a5 377, L2 = T6T(1,13)
1 378. THETA = TGT (1, $)1/57.3
%, 379. S = SIN (THETA)
o2 380. C = CCS (THETA)
& 381. L1S = L1¥S
o 382. L1C = L1xC
gg 383. L2S = L2*S
3 384, L2C = L2%C
£ 385, TGT (§,3) = TGT (I, 1) + L1S
£ 3bé. TGT (I44) = TGT (I, 2} + LIC
= 3e7. TGT (1,5) = TGT (1, 3) + LeoC
% 386. TGT {146) = TGT (I, 4) ~ L2S
§2 386. TGT (147) = TGT (I, 5) -~ L1S
3 390. T6T (1,8) = Y6T (I, 6) - LIC
g 391. IF ({KTEST .GT. 2) .OR. (NPRINT .LT. 0))
{.fg 39z. X WRITE (64102) 1,(TGTUI,K)y K=1,8)
5 393, 20 CONTINUE
§ 394. IF (NHITD .EQ. 1)} GO TC 50
% 395. NR = 0
[ 35¢€. D0 30 I = 1, NT
% 397. ¢ FOR SPECIFIED TARGETS THE TARGET NUMBER 1S STORED IN MHIT FOR
% 358. ¢ LATEF REFERENCE.
¥ 399. IF (iT6T(I1411) oLT. 1.) .OR. {TGTU1,10) +EQ. l.1} GO 79 30
& 400. NR = NR + 1
1 401. IF (NR .GT. NST)} GO TC 80
i 4024 MHIT(NR) = |
% 403. IF ((KTEST 4GT. 4) JAND. (ITRIAL «LT. 21)
g 404, X WRITE (6,101) N2, MHIT{NR)
¥ 405. 30  CONTINUS
%z 406. IF {NR .EQ. NST)} GC TO 50
; 407, NR1 = NR#1
% 408. DO 40 1 = NP1, NST
5 40S. 40  MHIT(I} =0
¥ 41G. 50  COMTINUS
%, 411. IF ({NPRINT .LT. 0) .02 (KTEST .GT. 2)) WRITE(6,104)
& 412, RETURN
g 413, 80  WRITE (6+103)
g2 4la, sTOP
415. 101 FORMAT( ? ¢, *MHIT(* , 12, *) = %,12)
é% 416. 102 FORMAT(® ¢,'TARGET CORNER : TGT £ ',14,414X,F6,0,1XsF6.0))
417, 103 FORMAT(*0*, '+ COMPUTATION STOPPED: HIT DATA SPACE *,
418, X YREQUIRED FOR MORE THAN ®NST® TARGETS')
419. 104" FORMAT (*'1%)
420. END
421. SUBROUTINE TGYORD
422, COMMON 7ARRAYS/ TGT(250413)y ATT(50,11),AMD(10,20+2}y TO(25042),
423. KIZONE (50420 yNHIT(250) yMHIT (200 4HIT{2043+25)4NPW{ S) yHITR(5,3,2501
424. X +P{25003),COVI250)4MTYPE( 10),NAME{250,2) ¢ WPNREL ( 10} 4+NCBU(250)
425, COMMON/INT/NT o NAyNO ¢ NTMoKTEST ¢ MCRy MCW ¢ MCL 9 MODE s NPRINT yNAM ¢y NST 4 MT T
426, c THIS ROUTINE CREATES AN ARRAY IN WHICH THE TARGET NUMBERS ARE
;“i
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4«27, € DRDEREC ACCORDING T3 INCREASING VALUES OF (X+Y) OF THE INDEX CORNER S
428, C  OUTPUT VALUES @ T2(1,1) IS THE (X+Y) AND TO(I1,2) IS THE *ORIGIMAL® 3
425. € TARGET NUMBER; 1.F. ITS POSITION IN THE INPUT LITST 3
430, 00 10 [I=1,NT &
431, c INITIALIZES TO (TARGET CRCER) ARRAY 3
432, IF (TGT (1,9) .GT. 45.) GO T@ 5 5
433, TO(I,1)=TGT(1,11+T6T(L,2) i
434, 60 T7 & S
435, 5  TO(T, 1)=TGT(1,7)+TGT1,8) S
436, 8  Toiie2)=1 i
437, 10  CONTINUE i
438, CO 20 J=2,NT N
439, NTEST=0 ¥
440, 00 15 K=2,NT 3
46l. C  RECRGANIZSS THE TJ ARRAY INT) INCREASING VALUES OF THE INDEX CORNER :
442, 1=NT~K+2 E
443, IF (TO{1,1) .GE. TO(I-1,11) GO T9 15 %
444, NTEST=1 :
445, T=TO(I-1,1) 4
446, TN=TO(1-1,2) ;
447, TOLI-1,1)=TOLT, 1) :
448, TO(1-142)=TIM1,2) ¢
449, TO(1,1)=7 :
450. TO(1,2)=TN :
451, 15  CONTINUS P
452. IF (NTEST .EQ, 0) 6O 7C 25 ;
453, 20 CONTINUE :
454. 25  CONTINUE '
455. IF (KTEST .LT. 3) GO TC 40 -
456€. D0 30 1 = 1, NT :
457. NTO = 72(1,2) :
458. 30 IF (KTEST .G6T. 5)  WRITE (6,101) [ , NTO
459. 40  CONTINUZ
460. NTL = NT + 1
461, D0 50 1 = NTL, NTH
462. D0 50 J = 142
463, 50 TO(l1,J) = 0.0 .
464, RETURN ;
465, 101 FORMAT (¢t ',t 2ANK  *,13,*  TARGET # ¢, I3} .
46¢., END -
467. SUBROUTINE TGTZIN
468. COMMDON 7ARRAYS/ 16T(250,131, ATT{50,11),AMD(19,20,2}, TO1250,2),
469. X1ZONE(50,2 1o NHIT(250) JMHIT (20) yHIT (203,25 ;NRW(S) yHITR{5,3,250)
470. X 1P(25043)4COVI25C) yMTYPE(10) ,NAME [250,2) 4 WPNREL {100 yNCBU(250)
471. COMMON/INT /NT NAJND NTH KTEST ¢ MCR ¢ MC W MCL » MODE yNPRINT ¢ NAM, NSTyMTT E
472, DIMENSI?N 12(250) :
473, C  TGTIZON IPENTIFISS TARGET LrCATICH IN TERMS OF ITS IZONE SO THAT THE
474, € SURSEQUENT SEARCH PROCESS CAN BE RENUCED. CONSIDER THE ENTIRE :
475, C  TARGET AREA MADPPED BY LINES CF CONSTANT (X+Y). ALL TARGETS WITH :
476, c * [NDEX CORNER' (X+Y) FALLING INTO THE K TH 500 FOOT SEGMENT OF ;
477, c (X+Y) ARE IN THE K TH 20NE,  THE ORDZRED INDEX NUMBER FOR THE :
478, C  TARGET WITH THE LOWEST {X+Y) IN THE ZONE IS TZONE(K,1); THAT WITH ®
479. C  THE HIGHEST, IS IZONE(K,2). IF THERE ARE NO TARGETS IN A ZONE, THE :
480. c TZONE VALUES ARE BOTH ZQUAL TO THE INDEX NUMBER OF THE LAST TARGET )
481. C  AS IZONE(K-1,2)}. :
482, D0 10 I=1,NT p
483, AA = TO(1,11/500, ,
484, 10 1Z2(1) = AA
485, 1ZGNE(1,1) = 0
486, IZONE(1,2) = 0
487, IF (1ZI1) WNE. 0)  65G TC 14
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(*mi ;
gg% 488, K =1 !
S 484, T1ZONE(),1) = 1 3
A 499. TIONS (1,20 = 1 :
ey . 491, DO 12 [ = 2,NT 3
?ﬁi 492, IF {1241} 670 7 30 TC 22 :
s 493, 12 [ZONE(1,2) = 1
i 494, C ALL HITS IN ZONE #1 HEPE.
g 495, 60 TH 30 ;
%? 496, 14 DO 16 K = 2,59 :
13 497. 1F (1201) .5Q. {X=-1}) GO TO 14 :
K 498, TZONG(K,1) = 0
§§ 499, 16  IZONE(K,2) = 0
3 500, 18  CONTINUE
= 501. TZONE(K,1) = 1
= s02. TZONS (K-1,42) = | :
& 503, TZONEiK,2) = 1 ;
N 504, C AT THIS PIINT x IS ZONF 9F FIRST WIT .
& 505, DO 20 I x 2,NT :
¥ 50€. P L1210 o6T. «X=11) 30 1D 22 .
5 507. 20 1IONG(¥,2) = 1 )
b2 508. c IN TRANSFSR TO 0220 K 1§ FIRST QCCUPI=L ZONE AND 1 IS FIRST HIT :
i 505, ¢ IN tKe1} ZONT,
g 510. 22 CONTINUE .
4 511, N = 1 :
& 512, DO 28 1 = N,NT -
% 513, < SKIP T0 26 IF MIT IN IGNE CF PRIOR HIT
¥ 514, IF (1Z21(1) EQ. 1ZtI-1)) GO TO 26 )
% 515. 24 K = Kel :
% 5164 IZCNEIK,1) = [~-1 )
S 5171, I20NE(K,2) = I-} .
i 518. c 1F NO HITS IN ZOME INCREMENT ZONE .
¢ 51¢. IF (1Z(1) .GT. {%X~1)} GC TO 24
g 520. [20NF (K41 = |
% 521. IZONF(K,2) = 1
% 522. 68 TO 28
¥ 523, C INCREMENT UPPER HIT IN ZONE
: 5244 26 1ZCNE(K,2) = 1
3 52%., 28 CONTINUE
% 526. 30  CONTINUS
3 527 IF (I{Kel) LGT, 50) GO TO 36
H 528. c FILL ALL EXCESS ZOMES
; 529. Kl = K + 1
< 530, 00 32 L = K},50
3 531. TZONE{L+1) = NT + 1
5 532. 32 IZONS(L,2) = NT + 1
8 533. 36  CONTINUE
g 534, IF {KTEST .LT. 3) GG IC 50
% 535, WRITE (6,101)
£ 536, DO 40 K = 1, 50
] 537. 40  WRITZ (6,102) K, J1ZONE(K,1)IZONE(K,2) TO(IZONE(K,1)42)y
g 538, X TCITZONE(K 23,2}
¥ 539, 50 CONTINUE
v 540, RETURN
: 561, 10 FORMAT ('1%, 'TARGETS BY ZONE',/,
542, X120NE  LOWFR UPPER (LOWER UPPER)?)
z 543. 102 FORMAT (' 'y  14,4X,13,4X,13,7XsF4,0,3X,F4.0)
# 544, END
, 545, SUBROUTINE BOMB
.3 546, COMMIN 7ARRAYS/ TGT(250,13)s ATT(50,11),AMD(10+2042), TO(250,21,
gﬁ 547. XTZONE(5042) 4 NHIT(250) yMHIT 120) yHIT(20,3+25) 4NRKI5) sHITR(5,3,250}
548, X +P125043),C0V(250) 4 MTYPE(10) yNAME (2502) ¢ WONREL {103 4NCBU{250) -
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549, COMMON/INT /NT g NA G HDy MTM K TEST ¢ MCX o MO 4 g MCL » MO0 o NPR INT 4 NAMNST  MTT
550. COMMIN /CBUHIT/ CBUHT{200+2)s IR{50)y KCRU, KPTI
551. IF (KTEST 46T 21 AXITE (64102
5524 NCBUHT = ¢
553, KCBU = O
554, - 00 40 1=1,NA
555, IR(I) = O
556, NW = ATT(1,9)
o 557. EMD = AMO(NWoloe1)
74 558, IF ({MGOS LT+ 0) «0Re (ATT(I,11) .EQ. 1.00) GO TO 3
L - 565G, c TF  (MOOF LEG. 0) GO TO 1
=h 560, C RN = RANDT(1,)
= | 561. ¢ G0 TN 2
5 562. 1 aN = RAN(1)
S 563, 2 IF (RY JLE. ATT{I,Li1}) GO TOD 3
% 564. IR(1) =}
£ 565, GO T 40 .
# 566. 3 CONT INUS 1 3
N 567, IF (MDD oLTe 0.0) KCBU = 1 :
568, DX=0
569, nY=0
570. NS=ATT(T,7)
571. PH1I=ATT(I,1)/57.3 3
572. S=SINIPHI)
573. C=COS (PHT )
574. SIGR='.483%ATT{[,4) 3
575, SIGN=1.483%ATT{[,5) 3
57¢. CALL GLUSS(SIGR,REFR) 7
577. CALL GAUSS{SIGD,DERR)
57¢. BGIZX=ATT(1,2) +RE]R™S+DERF %C ;
579. AGZY=ATT{1,3) +RERRXC-DiLRF*S E
580. BDGZX=AGZX-S*2TT(1,81/2.
581. BDGLZY=AGZY-C*ATT(1,81/2.
582, IF (NS JLT. 2) 6O T2 10
582. DxATTUI,R)/{HS~1) L
584, DX=54D i
585, DY=C»D 3
586. 10 CONTINUE i
587. SIGX = ATT(1,6) g
588. SIGY = ATT{i+10) §.
589. D0 20 M=1,NS }
59¢C. ¢ (tMC JLT. 0.0} NCBUHT = NCBUHT + 1 ;
591, IF (NCBUMY .GT, 200} GG TC 60 $
592. IF (MIDE .LT. 0} GO TC i3 3
593, c IF (MACE .EG. O0) GO T0O 11 %
594, ¢ RN = RANDT(1.} 1
598, ¢ 6O 10 12
596. 11 ®iN = RAN(1)
597. 12 IF (®N .GT. WPNREL(NW)) GO TO 17
598, 13 CONTINUE
599, CALL GAUSS(SIGX,X)
500. CALL GAUSS{SIGY,Y)
601. BAGZX=8DGIX+X
602. BAGZY=BDGZY+Y
603. IF ((KTEST .GTe 2) +0OR. (NPRINT .LT. -1})
604. X WRITE (64101) 1, ™M, BAGZX, BAGZY ]
605, IF (EMD .GE. 0.0) GO YO 16 4
606, CBUHT(NCBUHT,1) = BAGIX ]
607. CBUHT (NCBUHT,2) = BAGZY .
608, G0 TO 18 g
, 609, 16 IF ((BAGZX+BAGZY) .LT. -500.) GO TO 18
o
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INCEX = 1
CALL TESTHT(INDEX,RAGIX,tAGLY)
G0 10 18
17 IF (EMD JLT. 0.0) CBUHT(NCBUHT,.1) = -10000.
13 SDGILX=8BIGZX+¢OX -
8DGLY=RIG LY +NY
20 CONTIAYS
40 CONTINUZ
RETURN
AQ WRITE164103)
sSTOP
101 FORMAT{Y 0, /,'ATTACK #%,14,? BOMB ¥ ,14,¢ X=NiM ' ,FB8.0,
fY-2TM v, £8,0)
102 FORMAT {*1',300%«?),* BOMR IMPLCT AND HIT DA&TA  ¢,30('*'},/,/)
103 FORMAT('Q¢, *THT CBUHT ARFAY MUST BE ENLAKGED TO ¢,

10
20

C

130

120
130

101

102

TATCOMODATE MORE C8U W APQONS')
ENT
SUBRJUTINE TESTHT(,8X,8Y)
COMMIN /ARRAYS/ TGT(250413)y ATTIS50,111,8M3010920,2) TD(25042),

XTZONS {502 NHIT (2501 yMHEITL20)4RIT(20,34251,NRW{5) HITR(5,3,250)

2P{25093),COAVI250144MTYPE( 101 sNAME (250,42) » WPNREL {10) ,NCRUL250)
COMMINZINT INT g NA SHD e NTMoKTEST ¢ MCR ¢ MC A 9 MCL ¢ MIDE ¢y NPRINT o NAMyNST  MTT
XY = Bx + RY

NN=XY/500.

K = MAXO(NN+L,1)

K = MINO(K,49)

tL =0

iF (K €Q. 1) 55 73 10

LL = IZONE (X-1, 1)

IF (X .£Q.2) 60 T0 20

I (LIZIMME(K-191) oEGQ. T7CNZ(K=2,2)) LAND,

{IZONE(K=~2,2) oNE. L) LL = TZINE(K,1)

G0 71 20

tL = IZONE (1, 1)

CONTINUYET

LU = IZOME ((K+1), 2)

IF (KTEST .GT. 3) WRITE (64102} 1, LL.LY

N0 100 IL = LL, LU

CONSIDZR ALL TACGZTS BETWEEN THE LIMITS 2F LL AND LU

L = TCUIL2?2)
IR (L JLE. 0) 530 T9 100

1F ((TGTIL,12) + TGT(Ly13)) .GY. 500.) GO TO 100
D = 1ealarAMY{ATY(I,9)sTCTLL,10):1)

IF ((IGTI{Ls1) - C) .GT. BX) GO 19 100

IF ((TGT{Ls+%) + D) .LT. BY) GO TO 1d0

IF ((TGT(Ls5) + D} LT. 3X) G3 7O 100

IF {((TGT(L+8) - D} .6T. BY) GO TO 100

IF (KTEST ,GT. %) WRITE (64101)1414BX,BY

CALL HITTGT(I,L,BX,8Y)

CONTINUE

N0 120 L = 1, NT

1F ((TGT{L,12) + TGT{L,13)}) .LE. 500.) GO 70 120
IF (KTESY GT. %) VRITE (69101} I,L+BX,BY

iL=1L

CALL HITTVGT(I,1L,8X,8Y)

CONTINUE

CONTINUE

RETURN

FOFMAT (' *,10X,*TESTHIT: ATTZCK ',13,! TGT te14, X-DiM
Ty F&.0, Y-DI% ¢, 76.0)

FORMAT(* *,20X,'ATTACKER ',13,' TARGET RANK LIMITS ',216,+/)
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671, LND § -
3 672, SUBRDOUTIME HITTATUI,L,BX,BY) FER
g 673. COPMIN JARPAYS/ TGT (250, 20y ATT(50,11),4%0(10,20,2), TA{25042), § .
k. 6T4. XTZDHE(S50,2) NHIT(2503 sMHIT(20) 901 T(2003425) NRW{5) HITR{5434250) LR
3 675, X +PU125093),COVI2500,9TYPE(10),NAME (250,2) 4 ¥PNREL {10} ,NCBU(250) o
§ 676. COMMANZINT /NT g NA ¢y ND g NTM KT EST ¢ MCR y MC W 9 MCL o MODE ¢ NPR INT ¢ NAM NST yMT T i
3 477. CIMTRSTION DN(4) L, Fla)  1S(4),D2(4) 1.
E 678, D= :
3 675, T=0 .
% 680. OD = AMD(ATT(T,9),TGT{L,.0)¢l) :
7 €81. S = SIN (TGT {L,9)/57.3)
682, C = £OS (THT (L,491/57.3)
682, £o= < .
684, IF (DN .€0. J.9) G2 79 10
€8s, T = (S + CY*ID 3
586, Nz (S -~ C)e0T 4
687. 10 X1 = IGT {L.1) - i
68E. Y1 = TGT {L,2) + D
¢85, X2 = 16T (L,3) ¢ D
690. Y2 = T6T (Le4) + 7 3
691. X3 = TGT (L,5) ¢ T 3
692, Y3 = TGT (Ls4) - D
693. X4 = TET {L,7) = 9 E
694, Y4 = TGT (LeB) - T :
695. TF ({8X «LT. X1} .. {BX GT. ¥3)} GO TN 100
696, IF {{3Y .LT. Y4) IR. (RY .GT. ¥2)) 6C TO 100
697, IF (TGT (L, 9) .EQ. Os) GO TN 60
698, T = S/C
699. € = Lu/7T
700. IF ((BX LT. X2) JANT. (EY .GT. (YL+C*(8X-X1)}))}) GO TO 100
701. IF ({BX G« X21 JANT. (EY .GT. {Y2-T(8X=X2)))) GO TO 100 .
702, IF ((BX .GT. X&) ANCe (BY .LT. (Y4+CE(RX-X43})) G3 TO 109 3
703. IF ({PX .LT. X4) JANC. (RY oLV (Y1-T*(BX~-XL))}) GO TO 100
704, 60  CONTINUZ
705. TF ((KTEST «GT. 2) 7M. (NPRIMT ,LT. O}) WRITE(641013L,BX,BY
706, NHITCL) = NHIT(L) + 1
707. NW = ATT(I,9)
708, NTGT = TGT{L,10)
709. IF ({NTGT .EQ. 1) .AND. (MCR .NE. 0))} G3 TC 110
710, PP = AMD(NW,NTGT,2)
711. C RESULTS INCLUDE AN ESTIMATE OF THAT FRACTION OF THE TARGET AREA THAT {
712, C 1S COVERED BY A CIRCLE JF RADIUS 'EMD'. IF A VALUEZ, NOT GREATER :
713, C  THAN ONE, IS INPUT WITH THE SUPPLEMENTARY ™MD CARD, A HIT WILL BE k
T14. C  ASSUMED TO ACHIEVE THAT FRACTIONAL KILL OF THE TARGET. IF A VALUE 3
715, ¢ GREATER THAN ONE 1S SPECIFIED, THAT VALUE WwILL BE USED IN THE g
716, C  MANNER AS THE EMD TG COMPUTE AN ESTIMATE OF THE TARGET FRACTION g
717. C  THAT 1S COVERED.
718. C COMPUTE GISTANCES NORMAL TO THE FOUR SIDES OF THE TARGET. ,
719. IF (TGT(L,9) .EQ. 0.0) GO TO 75 i
720. YD = Y1 + C*{BX-X1) - BY 3
721, DN{L1) = S*YD . :
722. YD = Y2 - T#(BX-X2) - BY .
723, DN(2) = CO*YD 4
724. YD = BY - Y4 - C¥{BX-X4) i
725. DN(3) = SayD :
726. ¥D = BY - Y1 + T*(BX - X1) K
127, DN(4) = CO*YD i
728, 60 TO 80 i
729. 75  CONTINUE -
730. DN(1) = BX - X1 x
731. ON(2) = Y2 - 8y A
!
- Yy
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69 ;
% H
% 132, ON(3) = X3 -~ B8X 3
E 753, ON(&4) = RY =~ Y1 3
3 T4, 80  CONTINUE 3
£ 735. T0T = 0.0 #
= 136. DO 83 N = 1,4 B!
g 37, ISIN) = 0
¥ 738. D2(N) = CO-DN(N) z‘;
£ 739, IF (D2(N) .LF. 0.0) GG T2 83 ¢
% 740. TOT = TAT + D2(NI*D2(N) 3
¢ 741, 83 CONTINUE %
E 742. IF (TOT .GT. DO#DP) GO TO 100 5
2 743, RL = DD &
& T44. IRAD = 0 ' 5
K 745. 81  CONTINUE i
T46. AL = 3,14159%QL «PL £
£ 747, N0 84 N = 1,4 %
x 748. FIN) = 0.0 3
¥ 749. R = DD - DN(N) 3
: 750. IF ({R .GT. 0.0} .ANC, (8 .GE. RL))  FIN) = 1.0
/ 751. IF (F(N) .EQ. 1.0) GG TO 84 i
3 752. IF ((F .LT. 0.0) «ANC. (=R .GT. RL)}) GO TJ 84
753. IF (R .LT. 0.0} Rk = -R i
154, If (®r .Z0. 0.0) GO 7O 82 ki
755, Z = R/RL K
756. RHO = 2.%ATAN({(1./(Z¥Z)=1.)%*(.5}) 4
3 757. A = RL¥RL*(RHN - SIN(RHO})/2.
4 758. IF (DN(N) .GT. 20) A = AL - A
H 759. FIN) = 1. - A/AL
760. GO T7 84 3
b 761. 82 F(N) = .5 §
) 762. 84  CONTINUT 3
% 763. FX = 1. - F(1) - F(3)
i 164, FY = 1. - F{2) - Fl4) 3
{ 765. ~IF {FX .LTs 0.0) FX = 0.0
i 766. IF (FY .LT. 0.0) FY = 0.0 £
7674 IF (KTEST .GT.4) WRITE (6,102) FX, FY ;
‘ 768. c NOTE THAT THE USE OF FX ANM FY PROVIDES ONLY AN APPROXIMATE RESULT
169, FAC = FX*FY®AL/(TGT(Ls12)*TGT(L,13))
770, PS = 1. - AMINL(l., FAC! :
171, IF (IRAD .EQ. 1) GO TO 91
172, 90  PlLy1) = 1. = (1.=P({Ly1))*PS
773, . 1IF (PP .LE. 1) GO TO 92 :
174, IRAD = 1 :
775, RL = PP .
: 176, GO TO 81
171, 91  P(L,3) = 1. = (1« = P(Ls3))%PS
¥ 718, GO TO 93 3
779. 92 IF (PP .EQ. 0.0) GO TO 93
S 780. P{Ly3) = 1. = (1. =P{L,y3))%(1. ~ PP} ‘
1 781. 93  CONTINUE
182. If (KTEST .GT. 3) WRITE (6,1001) L, P(Ls1)y P(L,3) 4
& 783. IF (TGT{L,11) .LT. 1.) GO TO 100 ¢
% 784. IF (NHIT(L) .GT. 25) GO TD 100
s 785. DO 95 J = 1y NST p
3 786. IF (MHIT(J) .EQ. 0) GO TO 100 3
§ 187. IF (MHIT(J) .NE. L) GO T9 9% :
788. HIT (Jy 1L,NHIT AL ))=BX 3
% 789. HIT (292, NHIT(L))=BY :
. 790, HIT (Jy 3oNHITILII=ATT(1,9) 4
§ 791. GO TO 100 ;
; 192, 95  CONTINUE i
o5 ;
:
I s, T
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793.
194.
795,
796,
797.
798.
199.
800.
801,
802.
803.
804%.
805,
806,
807.
80¢8.
809.
810.
811.
8lz.
813.
8la.
Bl5.
8l6.
817.
818.
819.
820.
821.
822.
823.
824.
825.
826.
827,
828,
829.
830.
831.
832.
833.
834,
835.
B836.
837.
838.
839.
840.
841’
842,
843.
844,
845,
846,
848,

850.
851,
852.

100

110

120
130

101

102
'001

10

MY O

20

30

50

[aFaXal

CONTINUF

IF (NTGT .NE. 1) RETURN
CONTINUS

D0 120 J 2 1.9

IF (NRWLJ) ocRe O) GO TO 130
IF (NRWIJ) ohNce L) GO TH 120

RITO{JyLeNHITIL )Y = BX
HITR(Jy2yNHIT (L)) = RY
HITR{J I, NHIT(L))} = ATT(],9)
CONTINUE

CONTINUT

RETURM

FOFMAT(1 #,16Xytxkrx«c HITTGT NHIT(?,13,')%,2F5,0)
FORMAT(Y ¢, ¢ FX 4 3F6e3y! FY $,F6.3)

FORMAT(!Y ' TGT o *,13,! PKL 'yFBa3,? PK3 *,F8,.3)
FND

SUBROQUTINE GAUSS (S,V)

COMMNN ZINT /NT ¢ NA yND G NTM KTEST ¢yMCRyMEWoMCL 4 MIDE JNPRINT ¢ NAMGNST yMT T
IF ((KTEST oGTe 7} o IRs (MODE LT, O}) G2 7O S0
A=0,0
IF (MCRE ,2Q. 0) Gs TO 290
00 10 I=1,12

Y = RANIT(1.)

A =4 ¢+ Y

GO T2 40

00 30 1=1,12

Y=RAN(]1}

A =1+ Y

V = (A-6,0)45

RETURN

CONTINUS

V = 0.0

RETURN

END

SUBROUTINE CHECKR
COMMON /2RRAYS/ TGT(250,413), ATT(50,11),AMD{10+2042)y T3(250+2)

XTZOME(S0,2)  NHIT{250) yMHIT(20),HIT(20,3425)NRW{S),HITK{5,3,250)
X oP{25093)4COVI250)+MTYPE{10) +NAME(250,2) +WPNKEL (10),NCBU(250)
COMMON/INT /NT ¢NA JNDyNTMyKTEST ¢yMCRyMCWyMCL 4 MIDE JNPRINT yNAM NST  MTT
COMMON/STATS/NTRIAL, ITRIAL,NSTAT,STAT(25C,8) ,STAT2(20,5) yMSTAT(8)
COMMCN JCONTRL/ NREPNPLLT, INW, INLoNSAVEL NSAVE2,LIST NIMEM
NC=0
NN=0
LHGLFS = 10000
D0 40 MRW = 1, S
CYCLE THRU AS MANY AS 8 RUNWAY/TAXIWAYS,
IRW = NRW(MRW)
EXIT IFf NO TARGET NUMBER (IRW) FOUND.
IF (18w EQ. O) GG TN SO
NN=NN+1
IF (NHIT{IRW) LEQ. O} GO TO 40
IF (KTEST GT. &) WARITE (64102} IRW
INDEX = MRW
CALL RUNWAY (INDEX, IRW, ICONDy NHOLES)
QUNWAY SUSROUTINE RETURINS ICOND = 0 IF RUNWAY HAS REQUIRED SPACES

ICOND = 1 IF NOT,.

IF {TCOND .EQ. 1) NC=NC+l

IF (NHOLES LT, LHOLES) LHOLES = NHOLES

IF {NPRINT .EQ. 4) WRITE(6+103) ITRIALIRWoNHI T{IRW) ¢NHOLES
CONTINUS
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854, 50 IF (NC JEQ.NN} GO T0 60
855. IF (NPRINT LT, 3) WRITE (64101}
856, NSTAT = NSTAT + 1
857. 60 CONTINUE
858. IF (INFEZF .S0. 1) ~aND. (NC .£Q. NN)) GO TG 70
859, RETURN
860. 70 MSTAT({]l) = MSYAT{1l) + LHCLES
861. MSTAT(2) = MSTAT(2) + LHOLES®™LHOLES
862. RETUTN
863, 101 FORMAT(?® ¥,9 AT LEAST CNE RUNWAY IS AVAILABLEY)
864 . 102 FORMAT(Y *,' CHECK TARGET #', 13)
86f. 103 FORMAT{Y 8, TETALY, 14y TCT* o 14, HITS'y T4y REPAIRS'13)
86¢. ZND
867, SUBRJUTINE RUNWAY (™3w, IRW, ICOND, NHOLES)
868. COMMAN /RRRAYS/ TGT(250+13), ATT(50,11),4MD(10y2042), TOL250,2),
869. XTZOME(S5042) ¢y NHITI250) yMHITL20) yHIT(20,3,25}NFWIS5),HITRI5,3,250)
870, X ¢P{250+3),C0V(250),MTYCE(10) NAMNE(250,2) s WPNKEL(1C)NCBUL250}
371. COMMON/STATS/NYRIAL « ITPIAL/NSTAT,STAT(25048) 9 STATZ(20+5) ¢+MSTAT( )
872. COMMON/ZTINT/NT o NAGNDy NTM o KTEST g MLR ¢MC iy MCH » MODE ¢ NPRINT NAMGNST yMTT
B873. COMMON /HITS/ XN(250),YN(250),NZ2(?250}
874, COMMON /CONTRL/Z NRUPWNPLU T+ INWe INLy NSAVEL +NSAVE2,LIST JNJMEM
87s. CIMENSION NTEST(25G), YH{250.2)
87¢€. C
877« C CHECKS FNR THE EXISTANCE CF THE SPECIFIEL RUNWAY MIAIMUMS (MCL X
678 C MCwW) ON EACH RUNWAY AND CESIONATED TaXTway {TYPE #1 TARGETS),
879. C STOPS SEARCHING A GIVEN RUMWAY WHLHEVER PEQUIREMENT IS SATISIED,.
880. C
88l. TH=TGT{IPW,9)/57.3
882. c
883, C SSTABLISH ORIGIN (X3, YO) FQ& a4 FECTANGULAR CJORDINATE SYSTEM WITH
884« c THE X~AXIS ON THF MOPE SQUTHECLY EDGE OF THE RUNWAY,
885, C
88¢. NHI = 0
887. NHOLES =1000
868« bo 5 N o= 1, 250
88G. 5 NZ(N) = 0
890. IF (TOTUIRW,12) GT. TGTUIRW,13)) 6C TC 10
891. NDIR=1
892« X0=TGT(1PW,1)
893. YO=TGT(IRWs2)
894. LTH = TGTIIRW,13)
895. WiD = TGY(IRW,12)
896. G0 T2 20
897. 10 NDIR=2
898 XQ=TGT(IRrW,T)
899. YC=TGT(IRW,8)
900. LTH = TGT{IRW,12)
901. WID = TGT(IRW,13)
902. 20 CONTINUE
903. IF (KTEST «GTs 4) WRITE (641004 1RWX0¢YOyLTHWIOMCLaMCW
904. IF (MCW GT. WID) GO TC¢ 320
905. NHITL = NHIT{IRW)
906. to SO0 T = 1y NHIT]
907 1F (AMDIHITRIMRW,341)41:1) LT, 0.} GO T3 50
908« NTW = HITR{MRW,3,1)
909 . GO T9 60
910. 50 CONTINUE
91l. 60 CONTINUE
g12. NON = 1
913. EMD = AMD(NTW,1,1)
N4, Do 70 1 = 1, NHITL
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915,
916,
91 7.
9l8.
919.
920.
921.
G22.
923.
924.
925,
926.
327,
928«
929.
930.
932.
953.
934,
935.
936.
937.
938.
339,
940.
941.
Q42.
91'3.
944 .
945.
946.
947,
948,
949.
950.
$51.
952.
954.
955.
956.
957.
95¢E.
a59.
S60.
961.
962
S63.
Sb4a
9t5,
9e7.
968.
Q65 «
970
971,
972.
973.
974.
175

70
8¢

c

120

130
140

130
160

110

C

180

IF (HITR{MFW.3,1}) .EQs NTW! 62 T 70
IF [AMOIHITR(MRWy3el)9lel) LT, 0.
NON = O

EMD = 0.0

GO 77 A’)

CONTINUZ

CONTINUE

NN 140 I = 1, UKITL

S0 TN 70

TRANSFORM HIT CONRIINATES 10 RUNWAY CIORDINATESR.

NHI = NHI + 1t

x8 HITR{YRW, 1,1}

Y8 HITh (MRA 2,1}

[F (AMDIBITRIMR®y391.5191) &LT. 04}
IF (TH ,EQ., 0.0) GO TC 110
XX=Xq=X1

YY=Y3-Y0

R = {(XX*XX+YY<YY)2+r{],5}

NZETY = 1

IE (KTEST o376 7)) ARITE (6:101U) RyXX,YY

Y7 = YY/P
THY = ATAN(YY/XX)

IF (XX LT, 0.0} THL = THL + 33,1415
TH2 = TH) + TH

1€ (N9Ta JEQ. 2)
XN(L)=R«LOS(TH2)
YN(T)=ReSIM(TH2)
IF (KTeST .GT. %)
wC T2 130

17 {NCIR of2. 2) 63 TC 120
XH{T1)=Xx3-XD
YN{1)=YB8-Yn

GO TO 130
XN{I)=YR-¥
YN(T)=XD-X3

IF {1 GT. 249)
CONTINUZ

GO T 160

WRIT™ (5,1001) IRW, ITRIAL
CONTINUE

NH = NHI

TH2 = TH2 =~ 145704

63 TC 150

IF NPLDT LEQ. 2 RUMWAY [VPACTS APE PLOTTED FJIR ALL CONCITIONS.
IF NDPLPT JEC, 1 TYPACTS CNLY PLOTTED WHEN RUNWAY 1S CLQSED.
WRITE(6,1012)ITRIAL
CALL PLOTHTINH,IRW,LTH,wID)
WRITE (641006) NHIT(IRW},NH

IF ({MRW Qs 1) <ANC. (NPLIT LEQ. 213)
IF (NPLOT LED. 2)
IF (KTEST +GT.6)
D0 170 1=1,4NH
YH(I,1) = YN{I)
YH{I,2) =1
I+ (NH .8Q. 1) GO TT 190
DO 180 J=2Z,NH
00 180 K=2,NH

GRDER ALL MITS FROM LOWEST Y TO RIGHEST.

Y CONRDINATE, YHU1,2) THE HIT NUMBER, OF THE | TH ORDERED HIT.

{=NH-K+2

IF (YH{I,1) .GE. YH{I-1,1))} GC TO 180
T=YH(1-1,1)

TN=YH(I-1,2)

YH{I-1,1)=YH{]I,1)

YHUT -1, 2)=YH{1,2)

YH{I,1)=T

YH{T,2)=TN

CONTINUZE

WRITE(S591009) Ty XN(T),YNLT)

YH{I,1)
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5 |

: off
£ k!
& =
Y b
§ '3
¥ &
? b
o 97&., 190 CONTIMUS i
Py 977. XL = 0.0 b
H 978, XU = MCL : ¥,
B 97S. 200 YL = 0.0 : 3
é' 980. YU = MCa g
* 981. NYL = 1 P
3 982. IF (NON .EQ. 0) GO T9 210 b
: 983, YL = YL - £MD A
y 984, YU = YU + CMD 3
{ 985. 210  CONTINUZ 3
g 98€. 220 IMOLE = 0 A
3 987, DO 250 T = NYL , NH z
- 3 988. 1F (~2(1) .E0. 1) 69 TG 250 3
- 5 98¢, YT = YH{I,1) £
5 990. IF (NON LEQ. 1) 67 TC 230 X
'3 991. R o= AMD(HITRIMRW,3,YHU1,2)),101) !
b3 99z, YL = YL =R >
1 993, YU = YU + R .
¥ 994, 230 If VT LLT. YLD 6D TO 240
1 993, XT = XN(YH(I,2)) N
14 95¢€. IF CIXT oLT. XL) <R, (XT .GT. XU}) GO TO 240 :
23 997. IF (YT 6T, YU) 60 TC 260 :
7% 998. THOLE = .HILE ¢ ) P
999. TF (KTEST ,6T. 6)  WRIT.(641008) 1, IHOLE, YL,YU $
1000, NTESTUIHOLEY = | §
1001. IF {NkE¥ LEQ. 0) 6 70 260 B
1002. 240 IF (NCN  «F2. 1) GC TO 250 :
1003. IF (1 .20, NH)Y GO 70 260 b
1004 . YL = YL + @ i
1005. YU = YU - % %
100¢ . 250  CONTINUE .
1007. 260  CONTINUS )
1008, IF (1KLL .EQ0. J) GO TC 300 :
1009. IF (NCN .EQ. 1)  NYL = NTEST(1) :
1010. NHILES = MINO(AHOLES, IHCLS)
1011. IF (NON .EG. 0) GO TC 270 ‘
1012, YL = YL 4+ INW ;
1013. YU = YU ¢ TNw :
1014. IF (YU .GT. {(WID#EMD})  GI TO 280 .
1015. G0 T9 220 P
1016, 270 YL = YL < R+ INW 3
1017, YU = YU - R + INW 3
1018. IF (YU .6T. WID)  G3 TO 280 i
1015. IF {KTSST .6T. 4)  WRITE(6,1008) NHALES $
1020. 60 T3 220 :
1021. 280  CONTINUE i,
1022. XL = XL + INL i
1023. XU = YU & INL :
1024. IF (XU .G6T. LTH} G2 TO 290 E
1025, GO TQ 200 .
1026. 290 IF (NPRINT .GE. 3) GO TC 295 H
1027. IF ((MRW .EQ. 1} JAND. (NPLOT .NE. 2)) WRITE (6,1012)ITRIAL oA
1028. WRITE(6,1002) IRwW PR
1029, IF (NRFP .GT. 0)  WRITE (6,101L) NHOLES iz
1030, IF (NPLIT .EQ. 1)  CALL PLOTHT(NH, IRW,LTHsWI1D} L4
1031, 295 1CONG = 1 D E
1032. IF ((NPLOT .6T. 0} +AND. (NPRINT .LT. 3)) WRITE(6,1000) xR
1033, RETUAN ok
1034, 300 IF (WPRINT .GT. 2) GO 10 310 ’
1035, IF ((MRW «EQe 1).AND.(NPLOT .NE. 2)) WRITE {6,1012) ITRIAL F
1036. WRITS (641003) I&wW i

q‘;!.'
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1037, 31¢C 1ICONS = ¢

1038, IF ({NPLOT %04 2) +AND. (NPKINT .LT. 3)) WRITE{(6,1000) :
1039, NHOLES = 0 ;
1040, QETURN :
10641. 320  WRITE(641005) IRW

1042, STOP

1043, 1000 FOR4UAT('1Y) ?
1044, 1000  FORMAT('0?,*ANLY FIRST 250 HITS TESTEC FOR TARGET #¢,14, :
1045, X t IM TRIAL #%,14,/,/) '
10646. 1002  FORMAT{10® ,'RUNWLY #¢,[3,t 1S CLOSED',/) ;
1047, 1003 FORMAT {10V, *2UNWAY #¢,[3,0 IS OPENY,/) :
1048, 1004 FORMAT(Y 'yt  QIUNWAY SPLCS *,14,4X,2F8.,0,18,F8.0,218!}

1049. 1005  FORMAT (000, '*wxns TAFGET #¢y13,% 1S TOO NAKKOW FOR ¢,

1050. X YFLIGHT OPERATIONSS )

1051, 1006  FORMAT(Y 0,1 4 HITS TL CHECKY, 216}

1052, 1008 FORMAT(* *,v TFST DPCINT 48 ',2110,2F10.0}

1053. 1009  FORMAT(' *,' TE€ST POINT 4E', 14,2710.0)

1054. 1010  FARMAT{' *,' R = *,F8,.0,10X:2F10.0}

1055. 1011  FORMAT(' ¢, [6,*' HILES MUST HF REPATIRED TO MEET RUNWAY '

1056. X CMINMIMUMSE /)

1057. 1012 FCRYAY ('1v, cheke  TETAL M9 ,13,' 4eeext, /)

1058. eND ,
1059, SUBR SUTINE PP INT

1060. INTEGER *4 NAME

1061, COMMIN 7ARPAYS/ TGT(250,13), ATT(50,11044MC(10+20,2)y TO(2504+2),

1062. XTZINS (50020 o NHIT(250) yMHIT{20) 4HIT{20:3,925) 4NKkH({5)HITR(5,3,250?

1063, X sP(25053),COV(250),MTYPE(LO),NAMT§250,2) ¢ WONREL (10),NCBU(250)

1064, COMMONZINT SMT o NA JNDy NTM o KTEST gMCR ¢ MC W o MCL o MODE yNPRINT g NAMNST oMT T

1065, CIMMON/STATS/HTRIAL, ITRIALISTAT,STATI250,3),STAT2020,5) yMSTAT(8)

106¢. IF (NTPTAL JE%. 1} G2 TC 1

1067. WRITS (6,108} ITRIAL

1068. 50 T 3

10689, 1 CANT INUS

1070. WRITE (6,1006)

1071. 3 CONT INUF

1072. WRITZ (6,101}

1073. DO 10 M=1,MTT

1074, NN= O

1075. DO 10 I=14NT

1076. 1€ (TGT(1.10) .NE. M) GC TO 1O

1077. NN= NN+ 1

1078. IF (NN .EQ. 1) WRITE (64109) ™

1079. NAID = SNHIT(I) - NCBU(T) )

1080, WRITZ(69102) 1y NATOD,COV(I)oP{I41)yP(143),P{I:c)y

1061, X MAME(I,1}, NAME(I,2}

1082. 10 CONTINUE

1083, iF (NPRINT .GT. 0) GO TC 30

1084. WRAITE (6,103)

1085. DO 20 M = i, NST

1086. IF (MMIT(M) .EQ. 0) G0 TO 30

1087. NN=0

1058, NLL = NHIT{MHIT(4))

1089. IF (NL .EQ. O} Go ¢ °0

109C. 00 15 N=1, NL

1091. NN=NN-+1

1092. IF (NN «5Q. 26) GO TC 20

1093. IF (NN .5Q. 1) WRITE (64104} HHIT(Y)

1094, XaHIT(My1,4NN)

1095. V*!’IT(M'ZpNN)

1696, NWPN=HIT (¥, 34NN}

1097. WRITE (64105) XeYoNWPN
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1068,
1099.
1100.
1101.
1102.
1103.
1104.
1105.
1i06.
1107.
1108e.
1109.
1110,
1111,
1112,
1113,
1114.
1115.
1116.
1117.
111e.
1its.
1120.
1121.
1122.
1123,
1124,
1125.
1126.
1127.
1128,
1129.
1130.
1131.
1132«
1133,
1134.
1135.
113¢.
1137.
1138.
1139.
1140.
1145
11424
1143,
1144,
1145.
1146,
1147.
1148.
1149.
1150.
1i51.
1152.
1153.
1154,
1155.
1156.
1157.
1158.

15
20
30

40
50
60

101

102
103

104

105
106
108
109

CONTINYE

CONTINUE

COMTINUZ

00 50 Moz l, 5

IF (NFW(M) £Q. 0) GO TO 60
NN = 0

NL = MHIT{NRW({M)})

IF (L .EQ. 0! G2 TO S0
nNo &) N = 1y NL

MN = NN ¢ 1

IF (NN .£Q. 251) 53 T0 50
[F (NN .EQ. 1) WRITE (64104) NRW(M)
X = HITR{ My 1o\N)

Y = HITR(M 2,8V}

NWPN = HITQ‘M|3'N‘N)

WRITE (6,105} X, Y, NWFN
CONTINUE

CONTINUE

CONTINUE

RETURN

FOPMAT{ O,

X*TGT NG. cay 10X,
X AIMBS cay

X*NO. HITS
X*EMD CTHER PX NO.*)

ALDG e /01Xy
CIVERAGE *410X,

FORMBY (7 *41393Xy14+4XeF6.2910X92{3XyF5e3)46XyFS5.347X,244)
FORMAT(*0¢,15%, *HIT LOCATION AND WPN TYPE FOR SELECTED TARGETS®

Xo/y/)

FORMAT(* ¢, TARGET NUMBER®,14,! X=DIM Y-DIM 'y

X 'WPN TYPE?®, /)

FORMAT(* *, 21Xy2FS.0,17)

FORMAT( 1% ,20X,*TARGET HIT SUMMARY',/)

FORMAT('1' 410X, ' TARGET HIT SUMMARY TRIALY . 15)

FORMAT('0%, 1DX,t*x TARGET TYPE # *,13,' «xt,/)

END

SUBRQUTINE STATIS

COMMON /ARRAYS/ TGT(250413), ATT(S50,11),4MD(10,20,2)y T0(250,2),

XTZONE( 50,21 NHIT(250) oMHIT (20} yHIT(2043+25)yNRWI5)HITR(5+3,4250}

21P1250,3) 4COVI250), MTYPE(10) ,NAME(250,2) , WPNREL{1C)NCBUL25V)
COMMON/INT /NT,NAJNDyNTM,KTEST g ¥CR: “CWyMCL y MODE s NPRINT oy NAMy NST 4 MTT
COMMON/STATS/NTRIAL, ITFIAL,NSTAT,STAT(250+8),STAT2(20,5) ¢ MSTAT(B)

CCMMON /CONTRLZ NREO)NPLOT INWoINL ¢4 NSAVE LyNSAVE2,LISTyNIMEM
WRITE (6,101) NTRIAL

AVGREP = 0.0

00 12 M= 1, MTT -

NN =0
SUML = 0.0
SUMZ = 0,0

03 10 I =1y N7

IF (TGT{1+10) «NE. M} 6C 10 10
CONT INUE

NN = My ¢ 1

IF (NN LEQ. 1) WRITE (&,102) M
FHIT = (STAT(1+3)/NTRIAL)*100.
AHITS= STAT(I1,1)/NTRIAL

SUMl = SUML + AHITS

TRIAL = NTRIAL

SDH = (STAT(142) -~ TRIAL®*AHITS#AHITS)/Z{TRIAL - 1.}
SDOH = SDH**{0,5)

ACOV = STAT(1,4)/TRIAL

SUM2 = SUM?2 + ACOV
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1156, SDC = (STAT(!1,5) -~ TRIAL#ACOV*ACOV)/(TKIAL = 1.)
11600 SDC = SDC"(Q¢5’
1161. PK1 = STAT(T,6)/TRIAL
1162. PK2 = STAT(1,7)/TRIAL
1163, PK3 = STAT(I.A)/TRIAL
1164, WRITe (641071 ToFHIT,AHITS)SDH,ACOV 1 SNCPKL,PK3 4PK2,NAME(T41)y
1165, X NAME(1,2!
116¢€. 10 CONTINUE
1167, IF (NN 6T 0)  WRITE (6,108)  SUME, 3UM2
11684 12 CONTINUE )
1169. WRITE (5,106 ,
1170, DO 25 M = L4MTT 3
1171, DO 15 1 = L,NT 3
1172, IF ( T6T(1,10) LEQ M) GJ TO 20 B
1172, 15  CONTINUR i
1174, 60 T2 25 :
1175, 20  FHIT = STAT2(M,1)/TRIAL
117¢. SDH = (STAT2(M,2) - TRIALXFHIT®FHIT)/(TRIAL - 1.}
1177, FCOV3 = 100.%(STaT2(4,3)/TRIAL)
117€, FCCV4 = 100.%(STAT2(¥,4)/TRIAL) 3
1179. FCOVS = 100.*(STAT2(M,5)/TRIAL) ;
1180, FHIT = L00.*FHIT :
1181, SDH = 170,%(SDH®*(0.5)) E
1182, WRITZ (5,107) ™, FHIT, SCH, FCOV3, FCOVS, FCCV4 :
1183, 25  CONTINY -
1184, 30 CONTINUZ )
1185, IF (MCR .EQ. 0) GO TC 50 i
118¢€, STA = NSTAT ;
1187. FOPEN = (STA/TRIAL)*100. 5
1188, NCLSD = HYRTAL - STA :
1189. IF (NCLSD .EQ. 9) 60 TC 40 M
1190. CLSD = NCLSD E
1191, AVGREP = MSTAT(11/CLSD 4
1192. SDREP = 0.0 :
1193, IF (NCLST .GT, 1) :
1194, X SDREP = ({MSTAT(2)-CLSP*AVOREP*AVGREP)/{CLSL~1.))%x%(,5) :
1195. 40  CONTIAUZ - : :
1196, WRITE (64104) FOPEN E
1197. IF (NRe® .EQ. 1)  WRITE (64105} AVGREP, SUREP :
1196. 50 CONTINUZ
1195, RETURN
1200, 101 FORMAT {*1', 10X,'TARGET DAMAGE STATISTICS FORY,[4,' TRIALS'y/,/, -
1201, X ' TARGET PERCENT  AVERAGE HITS STD. DEV. AVG. CBU STD.?
1202, X,' DEV. AVG. 8CMB CCVER!GE C8U BLDG® s/,
1203, X ¢ NUMBER ATTACKS HIT PER ATTACK OF HITS  COVERAGE COVE', ‘
1204, X *RAGE EMD OTHER PK NO.ty/4/) &
1205. 102  FOEMAT (' 'y/, 15X, °'TARGET TYPE # *,13,/) :
1206. 103 FORMAT(Y *,1646XsF6ely6XeFT02,6X0F5.2¢4X9F60204X,F542y
1207, X 2ZF9.343XsF9.342X,s2A4)
1208. 104  FORMAT(® *,/, ' AT LEAST ONE MINIMUM RUNWAY SECTION WAS OPEN AFTE
1209, XR®y F6.l,* PERCENT OF THE ATTACKS',/) :
1210. 105  FORMAT(' *,'WHEN ALL RUNWAYS WERE CLOSED, *,F4.1,'(*,Fb.l, §
1211, X') HOLES REQUIRED REPAIR, ON THE AVERAGE, TG FROVIDE',
1212, ¥ ' A MINIMUM RUNWAY®,/)
1213, 106  FORMAT(® ?,/4/,10X,"CAMAGE STATISTICS 8Y TARGET TYPEv,/,/, :
1214, X ¢ AVERAGE',/, §
1215. X ' TAGET  PERCENT  SYRNDARD  ~=~~ COVERAGE ~--=%,/, :
1216. X TYPE HIT DEVIATION EMD  OTHER cBuU'/) '
1217, 107  FORMAT(® *,5X, 12, 2(6XsF5.1)y 3{2XyF5.1)}
1218, 108 FORMAT(® #,25X st —mmm=c? 16¥y b ===t 4/ 126X F6.24 16XsF642)
1219, END
) - \ oH)
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1220, SUBRDIUT INE CBY
122i. COMYON JARRAYS/ TGT(250,13)y ATT(S50411)9A% .4 20,2), TO(250,2) &
1222. - XTZIME(50,2)y NHIT(250) JMHETL20) yHIT(2003425) 95 RWIS) yHITR(5,434250) 5
1223, X 4PU25043),COV(250) yMTYPE{ 10} ¢NAME(250,2) o HPNREL(1C) 4NCAUL250) 2
1224. COMMAN/INT /1T 4 MA JNDy NTM KTEST ¢ ¥CR g MC Ao MCL s MODE yNPRINT s NAM NSTyMT T £
1225. COMMIMN/S 1 ATS /NTRIAL, ITRIAL JNSTAT,STAT(250,8)4STAT2(20,5) (MSTAT(8) I
1226. COMMPN FCBUHIT/ CBUHT(200+2), IR(50), KCHU, KPTI 5
1227, DPIMENSTIN NCAVI 16,160, ICOVI16416)4PSCOVILE,161), 2
1228. X X{42y YU&), XX(4)s YY(&4), WC(10) !
1225. ¢ COMPUTE PATTERN OTAGOMAL DIMENSION K
1230. N0 2 NWPN = 1, 10 :
1231, WO(NAPN} = 0 . 5
1232, LTH = ~AMO(NWPN,1,1) %
1233, IfF (LTH LE. 0) GO T0 2
1234. WID = AMDINWPN,2,1) H
1235. WD (NWPN) = ({LTHALTH + WID&WID)*x(.5)}/2. E
1236. 2 CONTINUE E
1237. C AT THIS POINT THY PQOGRAM NCw CHECKS, TARGET RY TARGET, FOR i
1238. € WHATEVER CBU'S MAY HAVE CCVEFSD AMY PART OF THE TARGET. 5
1239. agQ 200 L = 1y NT
1240. . LR 4 A T LT PP Ry FCP FACH TARGET :
1241, INITL = 0 N
1242, L COMPUTE TAPGET CENTEK :
1243, TCX={TGT{L 13 +T3TLL5)}%0,5 1
1244. TCY=(TAT(L,2) ¢T3T({L+5)}%0.5
1245, c TARGET NTAGONAL
1246. XA=TAET(L, 1) =TGTIL,5)
1247. YA=TGTIL 20 =T5T(L,6)
1248, TD = 0.5%({XA%X4 + Y »YA)*%(0.5))
1249. NCBUHT = 0
: 1250. G 40 I = 1, NA ,
4 1251. c AR LR TR K Ex X KK FOF EACH BYTACK 3
- 1252. IF {IR{1) .FCQ. 1) GO TC 40
3 1253. INITZ = O
3 1254, NWPN = ATT(I,9)
£ 1255. LTH = =AMD(NWPN.1,1) ]
. 1256. iF (LTH JLE. 3)  GOJ T~ 40
s 1257. WID = AUMD(NWPN,2,1)
Z 1258. TOT = WO(NWPN) + TD
¥ 1259. NS = ATTUI,T)
3 1260. INIT3 = 0 ’ ;
% 1261. N0 20 M= 1, NS ]
’: 1262. C K KERT R KRR ek FGk EACH NEAPON
H 1263, NCEBYHT = NCAUHT + 1
§ 1264. XB = CRUHTINCBUHT, 1) .
S 1265. i (XB .5Q. -10000.} GO TO 20 .
% 126¢. Y8 = CBUHTINCAUHT, 2}
£ 1267, C DISTANCE SETWEEN TARGET AND SATTERN CSNTERS J
1269, D = ((XB-TCX)*{XB~TCX) ¢ (YB~TCY}*(VB-TCY)1#%{.5) 7
1269. c TARGET CANNOT BE HIT IF D GREATEF THAN TOT >
% 1270. 1IF (D .6T. TOT) 60 TC 20 g
§ 1271. IF {(INIT3 .6T. 0) GO 7O 16 i
3 1272, INIT3 = 1 ¢
¢ 1273. PHI = ATT(1,1)1/57.3 :
& 1274. S = SIN{PHI) ;
B 1275. C = COS{PHI)
1276. St = SHLTH
1277. SW = S*WID
1278. €L = C*LTH ;
1279. CW = C*uID :
1280. 00SsS  J =1, 16 3
i
K
SoAAR :-',? Ty ;..v; b, ol 5 ! aes i () ER el A ;;,:d e A
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00 5 K =1,
NCOVIJ4K) = O
CONTINUE

XX(17
XX(23
XY.{3}
XX{4)
YY{i
YY(2)

14

X8 -~ (3L+CW) /2.
XX(1}) +SL
IX(2) + Cw
XX(1} + CwW
YR & (S4-ClL)/2.
YY(iy + CL
YY(3) YyY(zy - S
YYi4) YY(1) -~ Sd
IF (INITZ2 .GT. J) n0 TC 18
INIT? = 1 -
FIND WZSTZILY CIRNER
Inx =1
DO 15 MN = 1,4
IF (XXINNY LT, XX(IuXd) ILX = NN
IF (S +€G. 1,01 tX = 4
RENUMBLER CORNERS Su THAT CLRNEP #] 1S5S THE MOST WESTEXN
IDIF = TLX - 1
COMPUT: AND ADJUST TAN AND C2TAN AS RZQUIKED
IF (LS .8Q. 0e0) NF. (C 45Q. 0,0} GO TO 28
IF (CILX o2Qs 21 oCRe (ILX JEQe 4)) G T3 26
T = 35/C
60 v 27
T = ={/3
CT= 1/7
CONTINY®
no 22 NN = 1,4
NEW = NN - IDIF
X{NEW) = XX(NN}
Y{NEW) = YY{AN)
IF (KTFST .GT, 4) WRITE(641003)INCU,YINEW), Y(NER}
IF (INITY ,GTe ) Gr 7C 31
CREATS A 16-PLINY GRID ON TARGEY - USZ MIRE PIINTS FOR LARGE TGTS
INIT1 = 1
NXO = 8
NYJ = 8
IF (TGT(L+12) .GT. 250.) NYO = 1§
IF (TGT(L,12) .6GT. 10004} NYC = 32
IF fTGT(LL131) JGT. 250.) NXO = 1¢
IF (TGT(L,413) .GT. 1000.) NXC = 32
NXT = NXO0/2
NYT = NYQ/2
0o 29
00 29
iCovid,K)
PSCIAIVIJ4K) - 10
NX1 NXO - 1
NY1 NYO - ]
X0 NXO
Y0 NYO
TET(L.1)
(TGTHLL,7)-TGT(L,1))/X0O
{TGT(L,3)-TGTIL,1))/Y0
TGT(L,2)
(TGTL+4)-TGT(L,2))/Y0
(TGT(L,8)-TGT(L,2}1)/X0
CONT INUE
TEST T2 SEE IF TARGET CCRNERS LOVERED 8Y PATTERN

(U I T T I T}

[ LI T | BT TN T T I (I T A 1}




R N ol o

ey ‘ A %&\"Y\Wm O R T DD e - DursiEiiadne S ‘%; e ;:»,
R A e L E YT R N G R R
- e § ) e >
- "y%w}‘ P it SN TP IR o i < e ﬁw&mﬁﬁ%ﬁ%@%@ >
-79-
1342, NIN = 0 :
23 1343, NGIN = 0
i 1344, D0 10 NC = 1, Ty 2
2 1348, XT=TGT(L NCY ;
1346, YT=TST{L,NC+1) :
1347, IF (KTEST ..wi. %) WAITE(6,1001) XT,YT ;
1348, IF {0¥" ¢ Y(1)).0R.{XT .GT. X{2})}) GO TO 10 g
1349, IF (0 . 7(4)).0R, (YT .GT. Y(2))) GO TO 190 .
1350. IF vis oi.  Le) 40R. (C .EQ. 0Oe}) 60 709 ;
1351. IF . . Y(L)+CT*{XT=X{1}))) G T2 10 R
1352, IF ¢, [ (Y(2)=T*(XT=X{2})}} GO T2 10
1353. TF (YToLTAY{4)+CTE(XT=-X(4))}) GO T7 10
1354, IF (YTLLT. (YU =T*{XT=X(1)})) G TH 10
1355. 9 NIN = NIN + 1}
1556 10 COMTiNyS
1357. IF (KTEST .6T. 3)  WRITE(6,1002) NIN
1358, IF (NIN LT. &) GO TC 24
1359, c IT ALL CORNERS COVER:D BY PATTERN, T4RGET FULLY CAVERED
1360. D0 32 4 = 1, NXT
1361. "0 32 K = 1, NYT
1362, 32 NCOV(J,K} = NCOV(JK) + 1
1363. GO TI 33
1364. c IF PARTIALLY CNVFXEQ, ESTIMATe FRACTION THAT [S COIVERED
1365. 34  CONTINUS
136¢€. DP 30 MX = 1,KX1,2
1367. DG 30 NY = 1,NY1,2
1368. J = (NX+11/72.
1369. K = (NY+1)/2.
1370. < GRID=-PIINT OIMENSITNS
1371, XT = AC + NX%A&1 + NY®A2
1372. YT = A3 ¢ MY4A4 ¢ NX®AS
1373, C CHECK IF WITHIN GSCTANGLY £NCLOSING PATTERN THAT IS PARALLEL TG
1374, c AXES
1375. IF (IXT «LT. X{1)).DR.(XT .GT. X(3})) GG T3 30
137¢. IF (4YT LTe Y(4)1.0RLIYT 6T Y{2}1) 60 TJ 30
1277. IF {(S «FQe le) «OR. (C .EGe 0.3) GO TG 35
137¢€. c CHECK IF PCIMT 1S WITHIN ACTYUAL CBU PATTEEN
1376. IF AYT JGTY(1I4+CTH(XT-X{1)3)) GO TO 30
1380. IF (YT .GT.{Y(2)~ T*{XT=X(2}})) GO TN 30
- 1381. IF (YT LT.(Y{4)+CTE{XT-X(4))}) GO TO 30
& 1382. IF (YT LT AN{L)-Tx{XT=-X(1)))) GO T3 30
£ 1383, 35  NGIN = NGIN + 1
& 1364, NCOV(J,K) = NCOVIJ,K) + 1
¥ 1385. IF (KTEST o6Te 5) WRITE{641005) NXyNY,XT,YT,NGINsNCOVIJ(K)
% 1386. 30 CONTINUE
% 1387. 33 CONTINUE
% 1388. IF {((NIN + NGIN} .EQ. 0) GO 7O 20
§& 1389, < RECORD ANY COVERAGE AS A 'HIT!
& 1390. NHIT(L) = NHMIT(L) + 1
& 1391, NCBU(L) = NCBUIL) + 1
gg 1392, IF (KTEST .GT. 4) WRITE(6,1006) L, NHIT{L), NCBUIL)
o 1393, IF (IT6T(L, 11} oLTs 1) +OR. {TGT{L,10) .EQ. 1.}) GO TO 130
ﬁg 1394, IF (NHIT(L) .GT. 25) GC TO 130
%? 1395, 00 120 J = 1y NST
23 139¢. IF (MHIT(J) .EQ. 0) GO TC 130
§§3 1397. IFf (MHIT(J) .NE. L) GO TC 120
% 1398. HIT (Je 1 NHIT{L))=X8
b2 1395. HIT (J,2,NHIT(L))=Y8
i i 1400. HIT (Jy3:NSIT(L})=NWPN
. R 1401, If (NHIT(L) .EQ. 25) WRITE (6,1007) u, [TRIAL
.. %%% 1402. GO T3 130
3 L %
§ A
- s e e e ‘%
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1403, 120 CONTINUZ
1404, 130 CONTINUE
1405, IF {TGT(L,10) .NZ. 1,) Gl TQ 150
140¢. IF (NHIT(L) 5T+ 250) GC TN 150
1407, D0 140 J =1+ 5
1408. IF (NRW(S) .89. 0) GC TC 150
1409. IF (NRW(J) oNEL L} 530 TD 140
1410, HITR{J, Ly NHIT(L)) = X3
1411, HITI{Jy 2o NHITHILY) = YB
1412, HITR(Jy34NHITI{LY) = \WPN
1413, IF (NHIT(L) +EQ. 2590) WRITF(6,1009) Le ITRTAL
1414. 140 CONTINUE
1415, 159 CONTINUS
1416, o} ER R I T T e e T YTy e QECYCLE FOR MNDRZ WEAPINS
1417. 29 CONTINUE
1418, IF (INIT2 .ER. O GO TC 40
1416. PSP = 1. = AVMO{NWPN,TGT{l ,10),2)
1420. ng 160 J = 14 NXT
1421, D0 160 b = 1y NYT
1422. ICOVIJ,%X) = TCOV(I,K) + NCIVII,K)
1423. 160 PSCIVIYK) = OSCAVIIKI*FSP*eNCOV LS 4K)
1424, C KEXAKE K KA EARRCE K KRR Kk RECYCLT FOR MOKE ATTACKS
142%. 40 CONTINUZ
1426. IF (CINITI+#INIT2) GT. O} GO TI 165
1427. P(Ls2) = 0.0
1428. COVIL) = 0,0
1429. GO T3 290
1430, 165 TCOV = 0.0
1431. PST = 0,0
1432. 0o 170 J = 1y NXT
1433. £o 170 K = 1, NY”
1434. IF {120VIJ.KY 5Te D) TCAV = TCOV + 1,
1435, 170 PST = PST + PSCIWIULI,X)
1436. TOTC = NXTENYT
1437, coviL) = Trov/TITl
1438. P(L,2) = 1. - PST/TOTC .
1439, IF (KTEST oGTe 3IWRITE(6,12043L,TCAVLTIOTC,PST,COVILY,P(L,2}
1440. O wraaewkr bxkaokd ok kbkn x <k RECYCLE FCR MDRE TARGETS
1441. 230 CONTINUZ
1442. RETURN
1443, 10901 FORMAT(Y vyt XT VyF8.0,* YT *,F8.0)
1444. 10062 FIRMAT(* *, ! NIN *,14)
1445. 1003 FORIMAT (¥ v, NEW ',13,2F10.0)
1446, 1004 FORMAT(Y ', 'TGT, 14,"* COV' 4 F6,0," TOT*, R6.0,°* PSTe,
1447. X Fl0.4s* COVE,F1D.4y" P{L+2) ' yFlO. %}
1448. 1005 FORMAT(Y 1, NX T3, _NY *,13,2F10.0,21101)
1449, 1006 FORMAT(® V' TGT *yl4! NHIT®*y 15, NCBU? , 15}
1450. 1007 FORMAT (0! ,*xxkxx (ONLY 25 HITS WERE STORED FOR TARGET #¢,
1451. X 13,' DURING TRTIAL #1',14,' %xxkt)
1452, 1069 FORPMAT( 10, **¢«x¥ ONLY 250 HITS WERE STORZD FOR TARGET!,
1453, X & #',13,0 DURING TRIAL H',14," **xx«v)
1454, END
1455. SUBRJUTINE PLATHT(NH,NR,LTH, WD)
145¢6. COMMDN /HITS/ XN(250),YN{250),N2({250}
1457. DIMENSION ICOLtL(20)
1458, DATA 18K /7 LH /o IX/ 1H* /4IY/ lH® /4,157 LH- /,1E/7 IH' /
1459, C THIS ROUTINE PLATS THE IMPACT PDINTS (BUT NOT CRATERS) FOR
1460. c ALL HITS THAT HAVE BEEN STNRED FOR A RUNWAY/TAXIWAY. 1IT
1461. C WILL PLOT ALL HITS THAT AFFECT RUNWAY QPERATION UP TO 50 'FEET!
1462. C OF FITHER SIJE OF (UP TO) A 300 'F3OT' KUNWAY. RUNWAY LENGTH
14£3. c IS LIMITED TO 13000 'FEET?,
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1464. IwID = 410/10. + 5. 1
1465, LEY = LTH/100. ¢ 1. i s
1466 . IF (LEN 5T, 129) LEN = 129 %
1467. Ly = LeM/10. %
146€ ., LI = 10ty + 1 !
1469 . LU = LU + 1 3
1470, DD 40 J = 1,40 3
1471. 1= 41-J 3
1472, DO 10 N = 1,129 N
1473, 10 I1COLIN) = 1BX ]
1474, ICCLLY = IE E]
1475, ICOL{LEN) = [F 3
147¢. IF {11 JME. 5) JAND. (1 .NF. TKID)) GO T0 14 b
1477, PO L1 NS = 14LFN 3
147€. 11 1CALINS) = IS 4
147S. PO L2 NS = 1,LT,10 2
1480. 12 ICOLINS) = [F 3
1481, 14  COMTINUE 5
1482, DO 20 N = L,MH B
1483. NY = YN(NI/10. + S ;
1484, IF (MY JNE. 13 60 7O 20 i
1485, NX = YNIN)FLD0. + i. 3
1486, IE ((NX oLT. 1) WOk, (NX 6T, 1291 G2 T3 20 3
1487. ICALINXY = X g
1488. IF (NZIN) LEQ. 1) 1CAL(NX) = TY =
1489. 20 (ONTINUF v i
1490. Y = 1/5. S
149}. LY=Y 4 :‘3
1492, IF (T1Y-LY) .NZ. 7.0)  Gf T3 30 P
1493. LYY = 58LY ~ 5 g
1454, WRITZ (541010 LYV, (ICOLEY)I,M=1,129) :
1495, 60 T 45 .
149¢, 30 WRITZ (5,102) (1CTLIMY 44=1,129) "
1497. 40 CONTINUT H
1498. WRITE (5,103) { 1+ I=1s32)y MR Cd
1499, FETURN ;
150C . 101 FORUAT (* *,12,129A10 C 7
1501. 102 FORMAT (' 7,2X,129A1} P
1502. 103 FORMAT (* ¢,* 0%, 1248Bxs12)/. T
1503, X 40X,'  TEN> RBY THOYSANCS OF LENGTH UNITS *,/,7, .;
1504. X 40X, *  TH2ACTT OOINTS Oh IUNWAY NUMIER 412,/ ‘.
1505. X 37X, * (* = POINT (¥PACT WPN  + = CBU CENTROIS)') .
1506. END -
1507., SUBRIUTINE JMEMGINIMSM,T) 23
1508, COMMINS INT/NT fNASND fNTMy KTEST oMCR p UEW 4 HLL o MODE NPRINT JNAN ST MTT b s
1509, DIMEMSIIN FL9), 0ilL) P
1510. € THIS SU3ROUTINE PRIVIDES TKE USEF '*METH0D 5*¢ A4S OUTLINED IN THE i
1511, C  8-74 WANG 740 USERS'S MANUAL FOR JMEM 0OPEN-END METNCDS. i
1512, C THIS5 TPAJESTORY PRIGRAM PERMITS AIDA YJERS T PRESCRIBE THE K
1513. C  ATTACK CATA AS IN JMEM, THE SUBROUTIME LOGIC 1S TAKEN DIRECTLY FRIM A
1514, C THE REFERENCED PURLICATION AND USES NOTATION CLOSELY PARALLELING i
1515. ¢ THE ORIGINAL. ONLY THE ¢PATTERN RADISS® COMPUTAT(ON {USED WITH 2
1516, €  ROCKEYE) 1S OMITTED. Ly
1517. . NIMEM = NJUEY + ] B2
151 8. NCNT = 0 L3
1519. IF (NJMEM LEQ. 1)  WRITE {6,101 o
1520. READ £2,102) (E(1),1=1,9} )
1521. WRITS (54103) N4, {92(1)s1=1,6) 5
1522. WRITE (64104) (E(1),1=1,9) #%
1523, 50 29 1 = 7,9 : uE
1524, 26 01} = DUI+D) ;g
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1525,
1526,
1527.
1528,
1529,
1530.
15831,
1532,
1533,
1534,
1535,
1536.
1537,
1538.
1539.
1540,
1541.
1542,
15‘3.
1544.
15‘5‘
154¢.
1547.
1548.
154¢<,
1550.
1551,
1952.
15583,
1554,
1555.
1556,
1557.
1559.
1559~
1560,
1501,
1562,
1563 .
1564,
1568.
15¢6.
1567.
1568.
1569.
1570.
1571.
1572.
1573,
157,
1575.
1576.
1577,
i57¢€.
‘\579'4
1580.
isgi.
1582.
1583,
1584.
1585.

W N -

-82~

vl
v
TH
vX
vy
TR
8) 3
Yl
Y1
Y A 2]

TF U

YF = 0.0

THF () o0

IF { (71 «6T. %30.) G0 T3 1
Yfr = 0.2

IF {7{7) «F0.¢ 049) Gy I 2
TPO=E(T)

GO v 3

YT = F{T

TPn= ©9,

CONT INUE

06 = 32.17/(5(4)2F(4))
CONTINUF

1.488«E( 1)

vl

e{3)/57.3

VSSOSITH)

=VESIN{TH)

(DUT) = 1.)%5(8) ¢ (E(5)=~1,)*F (G}
TReVX/2,

B(2) « vYeTR

(Yl ¢ 2(2)y/2,

LI IR B - BN B B B I U]

IF (KTEST LG™. S) WRITE (6,106) TF,y,v

NCNT = WNCNT + 1}
IF {NCNT 6T, 2000} GO T 30
NCNT2 = 0
€ = vV/220. - 3.
1F (C «GEs 3.) C 3.
IF (C «LT. 1.} C 1.
on = CxDG*ZXP(-Y/31000,.)
0T= 10.7(DGEVey)
IF (DT .GT. 0.5) NT = 0,5
GO Y 13
CONYTNUZ
fF = TF)
VY = VYO
Y = Y0
IF {XTEST JGT. 5) WRITE(6,107) OT,
NCNT2 = NCNTZ + )
IF (NCNT2 .GTe 1000 GC 11 30
CONTINUE
Iro = TF
TF = 7F + DY
[F (TF «LY, TPD}) GG TO 4
TE = TPD
DT = IF ~ TFS
CONT INUE
¥Y0 = VY
VY =2 VYe(1.~VDT#*DD) -~ 32.174D7
YO =Y
Y Y ¢ LY*R{VYeVYGY/2,.
1F ({Y -~ ¥YT) .GE, -1.) GO TG 6
21 = YORVEDD ¢ 37,17
7 = VYSYUYD & 2,07 (Y0~YT)*22
DT = VYD + I*&{,5})/22
G0 TQ §
CONTINUC
VX0 = ¥X
VX = VX®{l,-V*)T*0D)
DX = DX ¢ DMTx{VXO+VLY/2.
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158¢.
1567.
1588.
1589,
1590,
1591,
1592.
1593,
1594,
1595,
159¢6.
1597.
1598.
15965.
1600.
1601.
1602,
1603.
1604.
1605.
150¢.
1607,
1608,
160S.
1610.
1611.
1612.
1613,
16l4.
1615.
1616,
1617.
1618,
1616.
1620.
1621.
1622.
1623,
1624.
1625.
1626.
1627.
1628.
1629.
1630.
1631.
1632.
1633,
1634.
1635.
1636.
1637,
1638,
1639.
1640.
1641.
1642,
1643,
1644.
1645,
1646.

b Sletiiene aMNER IR i S Bt

11

10

12

15

3o
101

102
i03
104
105

106
107
108
109
110

V = (VXAVX # VYxVY)=#({,5)

IF (TF .&Q. TPD) 52 10 12

IF (E(7) GT. 500.) G0 T2 11
GO T2 10

&ID = ABSU(Y-E(T)))

IF (410 L7, 1,) GC TC 12

IF (KTEST .GE. 5) WRITE (64109} AID, TF
CONTINUE

IF {(KTEST .GFf. 5} WRITE(6,108) Y
IF (Y JGEs T GO T0 7

GO T 15

CONTINYE

L = =-VvY/v

I2= (le-1%1)%%{,5)
THF=ATAN(Z/22)

DG = 32.17/(E{S)*E(5))

TPC= 99,

YT = 0.3

IF (7(7} .GE. 500.) £47) = 0.0
G0 T2 10

1 = =YY/V

LT = (le=T%1)4x(,5)

Al = ATAN(Z/I2)

SR = {OX*¥DX + Yl&Y1l})-*{.5)
IF (D(5) +5Q. 0.3) G2 10 8
8P = 0{4}1/1000.

CP = D(5)/1000.

GO TH 9

BP = 0.000573+D(4)

CP = 8P

CONTINUE

U = (E{(6)2E(6)TFsTF)
O(4)=(U+(SRASREAD/Y ] )®%2, ju¥k(,5)
DIS)=(U+CPALP4SR&SR ) ¥ (.5)

3RT = §371000.

C(8) = VI®TRASIN(AI-TH}/SIMIAL)

o1sP M 60
D(10) = 0.674=D15P=S T
0tey = P10 /2

AIC = 57.3=Al
THFD= S57.3%THF
WRITE(6+105) TF, SR, AID, THFD

RETURN

WRITE (€.110)

£TOP

FORMAT(*1¢,20X,'JMEM FCRMAT ATTACK DATA'Y//* v,
X*ATT NQ. HOG X-MP1 Y-Mo1 CEP(REP) (DEP} D1sS
Xpasy ¢,
X SPEED ALTITUDS DIVE TE’IML TERM2 wWiN
X0 7O/ HF T TD% 474/}

FORMAT( 6Xy» 6F6.0y 3F643)

FORMAT (70',1647F10.0}

FORMAT (! 'y6Xy 6FL0.0y 3F10.3)

FORMATEY *,20Xe'TF *4F5.,24* SEC SR ¢ yF7.0e" FEET M
'IMPACT ANGLE '.F5.2+* DEG (FUZING ANGLE '"4F5.24* DEG)*)
FORMAT(Y *,* =x ¢,86,3.% SEC *,F8.0," FEET *,FB8.1," FT/SEC')
FORMAT(® *,10Xy* OT *,F10.4y° VERT VEL',\Fl0.3)

FORMAT{* ¢,3ALT ',F10,2)

FORMAT(' *,8ALT NDIFF',F10.,2y% TF *,F10.2)

FORMAT('0/* ¢, 'LO0PING IN JMEMO, CHECK INPUTS AND/OR TEST',

X ¢ WITH KTEST = 6,0%)
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1547,
1648,
1649.
1550.
1651,
1652,
1652,
1654 .
165¢.
165¢€.
1657.
1653,
1659,
1660.
1661.
1662.
16632,
1664.
16€5.
166¢€ .
1667.
1668,
1669.
1670.
1671.
1672.
1673.
1674,
1675.
167€.
1677
1€78.
167S.
1680.
1681
168¢.
1683.
1684,
1685,
168¢.
1687.
1688.
1689.
1690,
1691.
1692.
1693.
1694.
1695.
1696.
1697.
1698.
1699,
1700.
1701.
1702.
1703.
1704.
1705.
1706.
1707.

e

o ’.I“g:\—, T

RS
Ry

IR

_4J..§%;;i 5

YA

TS SR

OGO

10
20

30

84—

END
SUBRIUTINE EXPHIT
COMMON /ARFAYS/ TGT(250413)y ATT(50,11),AMD(1042042)+T2(25042)

RIZONSL50,2)yNHIT(250) yMHIT (200 4HIT (205 3425)sNRW(5) yHITR(5,3,250)
X oPL25043),COVEZSCY MTYPE(10),NAME(250,2) 4 WPNREL(10)yNCBU(250)

COMMGN/INT/NT JNA, AR NTM K TEST gMOR G MCW; BCL pMIGE s NPRINT JNAMNST,MTT
COMMION / RITDN 7 NKITD, ARTDO

THIS ROUTINE SSTIMATES THE EXPECTED NUMBERS OF HI1S FOR ATTACKS WITH
POINT-IYPACT +EAPONS ONLY.

NCYCLE = ¢C

PI = 3.14159

30 200 I = 1yNA
NW = ATT(1,9)

IF (AMD{NWe1,1) WLT. 0.0} GO T 24D
REL = WPNREL{NW)

NFLAG = O

NS = ATTI(I, T}

LS = ATT(I,8)

PHI= AYT{I,13)/57.3

S = SIMN{PHI)

C = COS{PHI)

IF ((ATT(I,1) +R0. 0.) UR, (ATT(Is1) «cQ. 1BOs.)) 6O TO 10
CT = €/s

GO 71 20

NFLAG = 1

CONT INUE

NP = 10

OLS = LS/,

IF (LS .GT. 500) G~ TO 30
MNP = S5

DLS = LS/4.

IF (LS .6T. 50} G3 TC 30
Np = 2

LS = LS

CONTINUE

X = ATT(1.,2) - 5*LS/2.
Y = ATT(I,3) ~ C*LS/2.
SIGRS = 2,200%ATY(1,4)*«ATT(1,4) ¢ ATT(I,6)%ATT(1,€)

S1GDS Ze2005ATT{T45)%A7T{1,5) + ATT(I,10MATT{1,10)
TSRS = 2. =SIGRS

TSCS = 2. *SIGOS

SIGR = SIGRS*X{,5)

SIGD = SIGDS**(.5)

£ = 1. / (SIGR*S1GD*6.2832)

1F (KTEST .GT. 1} WRITE(691008314LSyNPyDOLS e Xs Y4 SIGR,
SIGD, *

NFLAG2 = 0

DO 180 L = 14NT

1F (TGT{L,10) .EQ. 21.)

NFLAG2 = 1

DEN = 0.0

TLL = TGT(L,12)

TL2 = T6T{L,13)

GO T0 180

TH = T6T{L,91/57.3
CHI = TH - PH]

sC
cC
s1

SIN(CHI)
costcHn)
(SIGRS*CC*CC + SIGDS*SC*SCH**(.5)
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1708, S2 = (SIBRSXSCHSC + SIGDS*CCHLO).%(,5) 1
1709. Nl = (4.,4TL1/S1) ¢} ;
1710, N2 = (4.4TL2/S2) + 1 .
1711. IF (KTeST 46T+ 1)  WRITE(6,1009) N1, N2, Sl, S$2 4
1712, D0 90 K = 1,7,2 :
1713, XT = TGT(L,K)
1714, YT = TGTIL,K+1)
1715, XX = X - XT .
1716. IF (NFLAG .EW. 1} 6O TN 40 :
1717, YY = YT - Y + CTeXx 4
1718. D = ~YY»§ “
171S. R = YY®C =~ XX/§ 5
1720. G0 T 59 3
1721, 40 U = XX .
1722. R = {YT ~ Y)=C 9
1723, 53  AID1 = D&D/TSOS ¥
1724. IF (ITL1+TL2) 6T« 200.) 6N TO &0 4
1725, IF (AINY .6T. 19.) GO TC 180 e
17¢6. A0 IF (AIDl J6T. 10.) GO TC 90 !
1727, 0D = SEXO(-AINL) 3
1728. 00 80 M = L NP g
1729. AID2 = R%R/T512S 5t
1730. IF {A1D2 .6T. 10.) 5D 70 70 d
1731, DR = SEXP(-AI102) ¥
1732, DEN = DEN + DR¥I0 :
1733, NCYCLE = NCYCLt + 1 ke
1734. TF {KTEST 46T« 2) WRITE(H,103537, LyKoXT,YT,D,R,DC,DR,CEN :
1735. 70 R = 2 - DLS )
1736, 80  CONTINUE o
1737, 90  CONTINUE p
1738, ¢ TF THE TAGET DIMINSIONS ASE SMALL (I.%. LS55 THAN CNE-CUARTER H
1739. C THE PROJECTION IF SIGMA PARALLEL TO THE TARGET EDGE) THE HIT :
1740. c DENSITY 1S TAKEN AS THE AVERAGE C¥ THE VALUES AT THE FGUR CORNERS. 5
1741. C 1F IT 15 LARGER, & GRID CF INTERNAL PJINTS IS ESTABLISHED AND 3
1742. C THE KIT DENSITY 1S TAKSN AS THE AVERAGE OVER THE CCRNERS AND THE *
1743, C INTERNAL PGINTS. 4
1744, IF {(NL + N2) .37, 2! GO 7D 100 ¢
1745, DEN = DEN/(4.#%N0) :
174¢€. GO TO 150 :
1747. 100 CONTINUZG :
1748, STC = SIN{TH) y
1749, €76 = CIS(TH) £
1750, DILL = TLIZ{NL+1) ¢
1751. DIL2 = TL2/(N2+1) i
1752, DO 150 M = L,N1 :
1753 DO 150 N = 1,82 4
1754. XT = TGT(L,1) ¢ M#DTLLASTG + N*DIL24CTG -
175, YT = TGT{Ls2) + MEDILI®CTG ~ N*DIL2#STG :
1756. XX = X ~ XT i
1757, IF {NFLAG FQ. 1) GO T{ 110 :
1758. YY = YT - Y + CT*XX z
1759. D = ~YY*S :
1760. R = YY%®C - XX/S :
1761. GO Tn 120 :
1762. 110 D = XX .
1763, k = (YT ~ Y)*l :
1765, 120 AIDl = D#D/TSDS ;
1765. IF {AID1 «GT. 10.) GL TO 150 ;
1766. DD = SEXP{-AID1) :
1767, DO 140 K = 1,NP
1768. AID2 = R*E/TSRS
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176%.
1770.
1771.
1772,
1773.
17174.
1775.
177¢.
17177.
1718,
1779.
178C.
1781 .
1782.
1783.
1784.
178%.
178¢.
1787.
1788.
1786.
1790«
1791.
1792.
1793.
1794.
1795.
1796.
17197.
1798.
1799.
1800C.
1801.
1802.
1803.
1804.
1805.
180€.
1807.
1808.
1809.
1810.
1811.
1812,
1813,
1814.
1215.
1816,
1817.
1818.
1819.
1820.
1821.
1822.
1823.
1824,
1825.
1826.
1827.
16828,
1829.

130
140
150

160

130

210

220
230

240

1000
100}
1002
1003
1004

1005

1006
1007

1008
1009
1010

~-86-

IF (AID2 GT. 10.) G0 T0 130
DR = SEXP(-AIN2)
DEN = DEN ¢ HRxDC
MCYCLE = NCYCLF + 1
IF (KTEST .GT., 2) WRITE(6,100&6)1yLaXT,YTyD Ry0DD,0R,OEN
R =2 - DLS
CONTINUS
CONTINUZ
DEN = DEN/ ((49N)1 *N2)sNP}
CONTINYZ
DENL1 = DN
OEN = NSPFeRU{LSATT{I,i1)2D3NL
1F IKTEST ,GT, 1) VRITE (641007) I,L,0ENL,DBEN
EML = AMR(MW,TGTI(L,10),1)
nLl TLL + 2=tMp
nL2 L2 + 2%EMD
SHITL = DEN*(NLL1*NL2 - ,85834*FEMDEEMD)
COVIL) = COVIL) ¢ EHITL
CONTINYE
IF {(NFLAGZ .:0Q. 0} GO TQ 230
CONTINYS
WRITE(6,1000) NCYCLF
WRITZ (641002}
no 220 M = 1,uTT

0o

NN = O

TCCV = J.0

ALCGHT = 0.0

00 210 L = 14NT

IF (TGTI{L 10} JN=, M) G 170 210
NiH = NN + 1

TCOV = TCOV + CIOV(L)

SLDGHT = BLOGHT ¢ (le = EX2(=COV(L)))

IF (NN +EQ. 1) WFITE #¢,1001) M

WRITS (6410031 LoCOVILY MAME(L 1) yNAME(L,2)

CONT INUE

IF (NN JEQ. D) 63 1O 220

BLDGHT = BLDGHT/NN

WRITZ 16,1010) TCOV, BLLCGHT

CONSINUE

CONTINUE

RETUAN

WRITF (6, 1004)

sSTOP

FORMAT(v 1ty 25X, *CYCLESY, 17//)

FORMAT (*0?,10Xyt=% TARGET TYFE R®,13,' =xt,/)

FORMAT ('0%,10X,*TARGET HITS*,/7,10X,* NO EXPECTED')
FORMAT {* 410Xy 1496XsF64396X92A4)

FORMAT (1%, COMPUTATION STNDPPED - (BU WEAPONS ARE NOT',
* PERMITTED WITH SUBRQUTINE EXPHKIT?')

FORMAT(* 4D ATT %,13,¢ TGT 'y 13! COR ',12,

4F6,0y 3E12.4 )

FORMAT (* 1,+1P ATT %,13,¢ TGY *413,4F6.093E12.5)
FORMAT (¢ ¢, ATY *,13,¢ TGT 413, AVG DEN ',
F8.5:" NOR DEN ' 4F1l4.104.7/7)

FORMAT (' *,'ATT ¢,13,218, FB.2¢y 4FB.ly El1l2.5)
FORMAT(® *,'N1  ,14,°* N2 %, 14,6X,2F10.1)
FCRMAT (Y ¢ 920X o ===~==="y /3 19XsFBe3s* {'"1F3.39%) ")

END

FUNCTION SEXP(X)

1F (X LTe =0.025) GO 7O 10

SEXP = 1.X
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183C.
1831,
1832.
1833,
1834,
183¢,
183¢.
1837,
1838,
1836,
1840,
1841,
1842,
1843,
1844,
1865'
184¢.,
1647,
1848,
1849,
18590.
1851.
1852,
1853,
1854,
1855,
185¢6,
1857,
185€.
1859.
1860.
1861,
1862.
1863,
1664,
1865,
186¢€.
1847,
1868.
1869,
1870.
1871.
1872.
1872,
1874.
1875%.
1876.
1877.
1878.
1879.
1380.
1881.
1882.
1883,
1884,
1885.
188¢.
1887.
1888.
1889,
- 1890,

10

10
20

30

RETUPN

SEXP = ZXP(X)
RETURN

END

SLRPAUTINE GRIDEN

COMMON/ARRAYS/TGTI250413)9ATTIS0.13) 484D110,2C042),70(25042),

XTZONS(5042 )y NHIT{250) yMHIT(205,HIT{20+3425)¢oNRW(5)HITRI5,2,259)

YXoP(250943),C0VI290) 3 ATYPI(L0) g NAME(250,42) yWPNREL( 104 NCBUL250)

COMMOM/ZINT ZNT o MA G NI NTM  KTEST g MCR s MO W MCL ¢ YNDE JNPRINT o NAMGNST yMTT

DIMENSION DATA(LT)
NCYCLE = O
PT = 3,14159
SRPI = 11,7724
DG 140 L o= 1NT
IF (T5T{L,10) JNF o 21.) G T3 14D
NFLAGZ2 = 0
INC = 260
IT (T6T(L43) GT. O} INC = TGT(L+9)/16,
NXL = T6T L, 1)
MYl = TGT(.,2)
00 120 NYR = 1,17
No 120 NX = 1,17
NY = 18 - NYR
NiN = 0
XT = NX1 ¢ (NX~1)=INC
YT = NY1 + {NY-1)®INC
CATA(NX) = 0.0
no 100 T = 1y NA
NW o= ATT(1,9)
IF (AYD{NW,141) LT, Q) 60 7 160
REL = WPNe CL{NW)
NFLAG = 0
NS = ATTII,7)
LS = ATT{{+8)
PHI = ATT(1,1)/57.3
S = SIN(PH!}
C = COS(PHI)
I ((ATT(I,1) E0. O.) oIRe (ATT(I,1) .EQ.
CT = (C/S
GO TO 20
NFLAG = 1
CONTINUE
NP = 10
nLs = LS/9.
IF (LS GT. 5001} GC TC 30
NP =5
DLS = LS/4.
IF (LS «GT. 50} GO TG 30
NP = 2
DLS = LS
CONTINUE
X = ATT(1,2) -S*LS/2.
Y = ATT{1,3) -C*x_.S/2«

SIGRS = 2,200%ATT(1,4)%ATT{I,4) + ATT(1,6)*ATT(1,6)

60 10 10

SIGDS = 2.200%AYT(1,5)*2ATT{1,5) + ATT(I,10)*ATT(1,10}

T32S = 2.0 * SIGRS

TSDS = 2.0 * SIGOS

SIGR = SIGRS**{.5)

SIGD = SIGDS**{.5)

F = 1. / (SIGR*SIGD*6,2832)
XX = X =~ (T
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1891,
1892,
1893,
1894,
1895,
1866.
1897,
1898,
189%,
1900.
1901.
1902.
1903,
1004,
1905,
190¢.
1907.
14908,
190¢,
1910.
191 ‘ .
1612,
1912,
191“.
1915.
19lé.
1917,
1518,
1916.
1920.
1921.
1922.
1923,
1924,
1925.
16826.
1927.
1528.
1929.
1630.
1931.
1932.
1933,
1934,
1935,
193é6.
1937,
1938.
1936,
1940,

-88~

{F (MFLAG .EQ. 11 60 TO 40
YY = YT = ¥ ¢ CTeXX
D = -Yys
® = YY+C ~ XX/
60 T 50
40 n = XX
= LYY -~ Y)sC
50 AlS) = Qen/TSDS
1F (£1D] .GT. 104} Gt T 90
N SEXPLeAIN]])
LCYCLE = NCYCLF ¢ )
Do 80 “e 1, NP
Al%2 = RWR/TS3S
1£ (4102 0T, 10.) Gt T 70
R = FXO{-A1D2)
DuM s LM ¢ DReEDF
NCYCLS = NLYCLZ + 1
1F (KTVET ,GT, 2) WRITE {10US) XT4YT,D:24,0D,CR,DEN
70 b = F - NLY
L1V CONT] ys
90 CONT MU :
DEN = LODOUSNSAFAaSE=ATT(],11)*0EN/NP
CATAIMXY = NETLLUXY ¢ TEN
130 CONTINU=
IF (WFLAG2 LE0. 1) 6L TN 110
MFLEG2 = )
WRITE (6. 1001}
110 CONTINY®
IF (NX LT, 1T} 60 T 120
NYT = Y7
IF (MY LT, 1T} 50 YU 115
NXe = MX1 4 16%14C
WeITE (641002} (AMLCCy  MLOC2NX] sNX24 INC)
115 WRITE (641003) NYT, (DETALI), 1Is),1T}
120 CONTINUYS
140 CONTINUE
WP ITT (6,10061 NCYCL:
FETUPN
160 CINTINUS
WRITE(5,1006)
STaP
1001 FOIMAT(*1¢, 20X, 'EXPECTED HIT DENSITY PER 10000 SQ FT*4/7/)
1002 FORMAT(® ,7/7,30Xs" X — LOCATION® /¢ * *o10X,17574/,
X v YL t)
1003 FOMaTI® *47,% %y 16y 4%y 1TFTe3 )
1004 FORMATL(Y *,//7,20X*CYCLES IN GRIDEN *,18)
1006 FORMATLY v, ///,% COMPUTATION STOPPED -~ CBU WEAPONS ARE?®,
X t NOT PERMITYFD WITH SUBROUTINE GRIDEN')
1008 FOOMAT (Y *,4F6.0,3E12.4)
END

VoARMe .



